tured.  Loy,  Fi'ank,  Product  Manager,  Marconi  Instruments,  Auto¬ 
mation  Division,  Dorset,  England.  PCF,  July  1990,  pg.  75. 

The  Analytical  Technique.  Joining  the  ranks  of  comparison  and 
design  rule  systems,  this  method  represents  a  third  approach  to 
AOI.  Lloyd,  Roy,  Managing  Director,  Lloyd  Doyle  Ltd.,  Surrey, 
England.  PCF,  July  1990,  pg.  83. 

CAM  Systems.  Several  fabricators  with  CAM  systems  are  now 
working  on  writing  a  tailored  script  program  to  address  all  their 
tooling  variables.  Stoll,  Jeff,  Applications  Engineer,  The  Technol¬ 
ogy  Congress  Ltd.,  Minneapolis,  Minn.  PCF,  July  1990,  pg.  93. 

New  Technology  for  Imaging  Circuits  on  Multilayer  Boards.  CAD 
and  laser  photoplotting  have  revolutionized  the  front-end  of  imag¬ 
ing.  Development  now  centers  on  improving  image  transfer. 
Ginsberg,  Gerry,  Component  Data  Associates,  Lafayette  Hill,  Pa. 
EP&P,  August  1990  supplement,  pg.  32. 

MCM  Thermal  Challenges.  The  escalating  chip  complexity  of 
MCMs  offers  greater  thermal  considerations.  Buschbom,  Milton, 
Texas  Instruments,  Dallas,  Texas.  SMT,  August  1990,  pg.  30. 

Bringing  Design  into  the  PCB  Shop.  Thinking  about  adding  a  de¬ 
sign  service?  This  Swiss  PCB  fabricator  reveals  why  you  should. 
Uhlmann,  Ernst,  Chairman  of  the  Board,  Fela  Holding,  AG  Thun- 
dorf,  Switzerland.  PCF,  August  1990,  pg.  75. 

Language  Barriers.  Is  Gerber  a  suitable  data  exchange  format  for 
PCB  manufacturing?  Deprez,  Geert,  R&D  Manager,  Electronic 
Tooling  Systems  Div.,  Barco  Graphics,  Ghent,  Belgium.  PCF, 
August  1990,  pg.  88. 

PCF  Postcard  Poll:  CAD/CAM.  To  what  degree  is  the  PCB  industry 
using  computer-aided  technology?  PCF,  September  1990,  pg.  137. 

Thermal  Analysis  Using  Computational  Fluid  Dynamics.  The 
trends  in  electronics  systems  design  make  extracting  heat  and 
controlling  temperatures  increasingly  difficult.  Reynell,  Dr.  Mi¬ 
chael,  Flomerics  Ltd.,  Kingston  upon  Thames,  Surrey,  England. 
EP&P,  October  1990,  pg.  82. 

Improving  PCB  Design  and  Manufacturing  Through  Integration. 
Integration  is  the  “glue”  of  the  modern  electronics  production 
environment.  Hammer,  Paul,  Engineering  Manager;  Carpenter, 
Jon,  Manufacturing  Engineer,  Tektronix,  Inc.,  Beaverton,  Ore. 
CM,  October  1990,  pg.  27. 

Enterprise  Integration:  A  Tool  for  Achieving  World-Class  Elec¬ 
tronics  Manufacturing.  Enterprise  Integration  creates  an  efficient 
flow  of  information  and  knowledge  within  an  organization  to 
achieve  total  customer  satisfaction.  Zukoski,  John  Anthony,  Fac¬ 
tory  Automation  Engineer,  Motorola,  Inc.,  Scottsdale,  Ariz.  CM, 
October  1990,  pg.  36. 

Concurrent  Design  Permits  Early  Thermal  Analysis.  Performing 
thermal  and  reliability  analyses  from  the  conceptual  design  phase 
to  manufacturing  can  save  time  and  cost.  Tokola,  Miki;  and  Wolff, 
Dan,  Mentor  Graphics  Corp.,  Beaverton,  Ore.  EP&P,  November 
1990,  pg.  66. 

Connectors,  Sockets,  Backplanes 

Elastomeric  Connectors  Best  for  LCDs.  An  elastomeric  connector 
connecting  LCDs  offers  reliable  contact  and  easier  assembly. 
Markstein,  Howard  W.,  Western  Editor,  Electronic  Packaging  & 
Production.  EP&P,  February  1990,  pg.  51. 

Elastomeric  Connectors  Offer  Another  Option.  Elastomeric  con¬ 


nectors  offer  the  ability  to  mate  closely  spaced  pads  and  conduct 
signals  with  minimum  distortion  at  frequencies  in  the  gigahertz 
range.  Siebert,  John,  Elastomeric  Technologies,  Inc.,  Hatboro,  Pa.  j 
EP&P,  March  1990,  pg.  23.  j 

Standard  Connectors  Changing  with  Application  Needs.  Certain  | 
sockets  and  edge  card  connectors  continue  to  change  at  a  fast  j 
pace.  Schelmetic,  Ron,  Burndy  Corp,  Norwalk,  Conn.  EP&P, 
March  1990  Supplement,  pg.  14.  I 

Fiber  Optic,  Coaxial  and  IC  Sockets:  Selecting  Specialized  Connec¬ 
tors.  Special  connectors  offer  special  advantages,  such  as  greater 
frequency  ranges  and  compatibility  with  the  manufacturing  proc¬ 
ess.  Rix,  Rob,  AMP  Inc,  Harrisburg,  Pa.  EP&P,  March  1990  Supple¬ 
ment,  pg.  20. 

Selecting  Surface  Mount  Connectors.  The  push  for  connectors 
compatible  with  surface  mount  assembly  processes  has  resulted 
in  a  variety  of  surface  mount  connectors  and  a  better  understand¬ 
ing  of  processing  requirements.  Landman,  Dirk,  Du  Pont  Electron¬ 
ics,  Camp  Hill,  Pa.  EP&P,  March  1990  Supplement,  pg.  26. 

Interconnection  Assemblies  Now  Designed  as  Complete  Subsys¬ 
tems.  Performance  demands  require  earlier  consideration  in  the 
design  cycle.  Hansell,  George;  Kauffman,  Roger;  VanDeusen, 
Herb;  Kauffman,  Steve;  and  Cedrone,  Alfredo,  W.L.  Gore  &  Associ¬ 
ates,  Inc.,  Newark,  Del.  EP&P,  March  1990  Supplement,  pg.  32. 

Joining  Connectors  to  the  Wiring  System.  Soldering,  wire  wrap¬ 
ping  and  insulation  displacement  are  just  three  of  the  many  meth¬ 
ods  used  to  ‘marry*  connectors  to  a  wiring  system.  Stone,  Randy, 
Molex  Inc.,  Lisle,  Ill.  EP&P,  March  1990  Supplement,  pg.  40. 

Future  Trends  in  Connectors.  Technology  is  moving  to  faster, 
smaller,  more  process  compatible  connectors.  Crane,  Jr.,  Stanford 
W.,  Crane  Electronics,  Cincinnati,  Ohio.  EP&P,  March  1990  Sup¬ 
plement,  pg.  47. 

Connector  and  Interconnection  Suppliers.  Listing  of  suppliers  and 
services.  EP&P,  March  1990  Supplement,  pg.  48. 

How  to  Select  Connectors.  Determining  connector  applications  is 
the  first  step  in  the  selection  process.  Wedekind,  Al;  Bried,  Bob; 
and  Westerman,  Byron,  3M  Austin  Center,  Austin,  Texas.  EP&P, 
March  1990  Supplement,  pg.  8. 

Surface  Mount  Connectors.  An  overview  of  surface  mount  con¬ 
nectors  is  presented.  Miller,  Dan,  Managing  Editor,  Surface  Mount 
Technology.  SMT,  March  1990,  pg.  29. 

Connector  Design  Reduces  Crosstalk.  A  connector  designed  to 
accommodate  high  speed  signals  limits  crosstalk.  Markstein,  How¬ 
ard  W.,  Western  Editor,  Electronic  Packaging  &  Production,  EP&P, 
May  1990,  pg.  41. 

Interface  Module  Simplifies  Signal  Conditioning.  Cable  termina¬ 
tion,  signal  conditioning  and  connector  interfacing  are  being  ac¬ 
complished  within  a  single  module  mounted  on  a  DIN  rail.  Mark¬ 
stein,  Howard  W.,  Western  Editor,  Electronic  Packaging  &  Produc¬ 
tion,  EP&P,  May  1990,  pg.  41. 

Gold  Bumps  Form  a  High  Density  Connector.  Interconnection  sys¬ 
tem  is  based  on  pressure  contact  between  gold  bumps  and  gold 
plated  pads.  Markstein,  Howard  W.,  Western  Editor,  Electronic 
Packaging  &  Production,  EP&P,  June  1990,  pg.  45. 

Power  Distribution  Using  Bus  Bars.  Bus  bars  offer  efficient  power 
distribution  with  desirable  electrical  and  mechanical  characteris¬ 
tics.  Markstein,  Howard  W.,  Western  Editor,  Electronic  Packaging 
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&  Production,  EP&P,  June  1990,  pg.  64. 


services.  EP&P,  March  1990  Supplement,  pg.  48. 


What  to  Look  for  in  SMT  Connectors.  Connectors  designed  for 
surface  mount  must  meet  special  requirements  in  lead  geometry, 
materials  and  mechanical  support.  Off-the-shelf  choices  of  SMT 
connectors  are  limited.  Markstein,  Howard  W.,  Western  Editor, 
Electronic  Packaging  &  Production,  EP&P,  July  1990,  pg.  38. 

Connectors:  Choosing  the  Right  Contact  Materials.  The  properties 
and  characteristics  of  various  contact  materials  must  be  under¬ 
stood  for  optimum  connector  design.  Mroczkowski,  Robert,  AMP 
Inc.,  Harrisburg,  Pa.  EP&P,  September  1990,  pg.  52. 

High  Density  Interconnect  Designed  for  LCDs.  Heat  seal  connec¬ 
tors  provide  an  efficient  connection  between  flexible  circuitry 
and  a  liquid  crystal  display.  Markstein,  Howard  W.,  Western  Edi¬ 
tor,  Electronic  Packaging  &  Production,  EP&P,  October  1990,  pg. 
47. 


Rigid-Flex  and  Flexible  Circuitry:  A  Subsystem  Packaging  Tech¬ 
nique.  For  optimum  results,  these  interconnections  must  be 
viewed  as  subsystems  in  the  overall  packaging  scheme.  Griffith, 
Russ,  Director  of  Engineering,  Dynaco-East,  Derry,  New  Hamp¬ 
shire,  PCF,  March  1990,  pg.  28. 

Interface  Module  Simplifies  Signal  Conditioning.  Cable  termina¬ 
tion,  signal  conditioning  and  connector  interfacing  are  being  ac¬ 
complished  within  a  single  module  mounted  on  a  DIN  rail.  Mark¬ 
stein,  Howard  W.,  Western  Editor,  Electronic  Packaging  &  Produc¬ 
tion,  EP&P,  May  1990,  pg.  41. 

Flexible  EMI  Shielding.  Wrapping  an  assembly  within  a  conduc¬ 
tive  cloth  helps  wire  harnesses  achieve  EMI  shielding.  Markstein, 
Howard  W.,  Western  Editor,  Electronic  Packaging  &  Production, 
EP&P,  August  1990,  pg.  37. 


Serpentine  Copper  Mesh  Forms  Heat  Sinks.  High-density  brazed 
copper  mesh  is  adapted  to  form  heat  sinks  for  electronic  compo¬ 
nents.  Markstein,  Howard  W.,  Western  Editor,  Electronic  Packag¬ 
ing  &  Production,  EP&P,  October  1990,  pg.  47. 

TAB  Device  Mounts  Directly  to  LCD  Glass  Substrate.  Technique 
to  place  the  drive  and  character  generation  circuitry  for  an  LCD 
directly  onto  the  LCD’s  glass  substrate.  Markstein,  Howard  W., 
Western  Editor,  Electronic  Packaging  &  Production,  EP&P,  Octo¬ 
ber  1990,  pg.  47. 

Short  Interconnects  for  Circuit  Boards.  Button  contacts  are  ran¬ 
domly  wad  ted  cylinders  of  wire  that  protrude  slightly  above  the 
surface  of  the  supporting  dielectric  substrate.  In  sandwich  con¬ 
struction,  they  make  contact  with  pads  on  opposing  sides.  Mark¬ 
stein,  Howard  W.,  Western  Editor,  Electronic  Packaging  &  Produc¬ 
tion,  EP&P,  November  1990,  pg.  39. 

New  Materials  Spur  DFM.  The  development  of  new  materials 
has  aided  the  manufacturability  of  electronic  products.  Spitz,  S. 
Leonard,  Special  Projects  Editor,  Electronic  Packaging  &  Produc¬ 
tion,  EP&P,  November  1990,  pg.  41. 

Wire,  Cable,  Assemblies,  Equipment 

Techniques  of  Automatic  Wire  and  Cable  Termination.  Integrat¬ 
ing  advances  in  machine  design,  electronic  controls,  pneumatics 
and  computerization,  wire  processing  systems  automatically 
mecsure,  cut,  strip  and  terminate  conductors  at  both  ends.  Spitz, 
S.  Leonard,  Special  Projects  Editor,  Electronic  Packaging  &  Pro¬ 
duction,  EP&P,  February  1990,  pg.  64. 

Fiber  Optic,  Coaxial  and  IC  Sockets:  Selecting  Specialized  Connec¬ 
tors.  Special  connectors  offer  special  advantages,  such  as  greater 
frequency  ranges  and  compatibility  with  the  manufacturing  proc¬ 
ess.  Rix,  Rob,  AMP  Inc,  Harrisburg,  Pa.  EP&P,  March  1990  Supple¬ 
ment,  pg.  20. 

Interconnection  Assemblies  Now  Designed  as  Complete  Subsys¬ 
tems.  Performance  demands  require  earlier  consideration  in  the 
design  cycle.  Hansell,  George;  Kauffman,  Roger;  VanDeusen, 
Herb;  Kauffman,  Steve;  and  Cedrone,  Alfredo,  W.L.  Gore  &  Associ¬ 
ates,  Inc.,  Newark,  Del.  EP&P,  March  1990  Supplement,  pg.  32. 

Joining  Connectors  to  the  Wiring  System.  Soldering,  wire  wrap¬ 
ping  and  insulation  displacement  are  just  three  of  the  many  meth¬ 
ods  used  to  ‘marry’  connectors  to  a  wiring  system.  Stone,  Randy, 
Molex  Inc.,  Lisle,  Ill.  EP&P,  March  1990  Supplement,  pg.  40. 

Connector  and  Interconnection  Suppliers.  Listing  of  suppliers  and 


Wire  Harnesses:  A  Low  Tech  Solution  to  High  Tech  Connections. 
Made  by  labor  intensive  techniques,  wire  harnesses  offer  inter¬ 
connect  flexibility  unmatched  by  competitive  systems.  Spitz,  S. 
Leonard,  Special  Projects  Editor,  Electronic  Packaging  &  Produc¬ 
tion,  EP&P,  August  1990,  pg.  40. 

Multiwire  Today.  This  technology  is  entering  the  1990s  with  a 
multitude  of  diverse  applications.  Kunkie,  Robert  E.,  president, 
I-Con  Industries,  Inc.,  Euless,  Texas.  PCF,  September  1990,  pg.  94. 

Active/Passive  Circuit  Components,  Packages 

Multilayer  Hybrid  Circuits  Provide  Versatility,  Cost  Savings.  Mul¬ 
tilayer  hybrids  provide  alternatives  and  advantages  of  multilayer 
PCBs.  Sergent,  Jerry  E.,  RF  Hybrids,  Bellingham,  Wash.  EP&P, 
January  1990,  pg.  64. 

An  Overview  of  Surface  Mount  Device  Package  Cracking.  Proper 
storage  and  handling  of  SMDs  can  minimize  the  risk  of  device 
package  cracking.  McKenna,  Robert,  Texas  Instruments,  Inc.,  Staf¬ 
ford,  Texas.  SMT,  January  1990,  pg.  30. 

Dimensional  Stability  of  Engineering  Thermoplastic  Materials 
Used  in  Surface  Mount  Devices.  The  movement  toward  small, 
powerful,  densely  packed  systems  requires  reduced  lead  pitches. 
Haley,  Robert  C.;  McChesney,  Charles  E.,;  and  Kunicky,  Jessalyn, 
Hoechst  Celanese  Corp.,  Chatham,  N.J.;  Bucknell  University,  Le- 
wisburg.  Pa.  SMT,  January  1990,  pg.  43. 

Wafer  Fabrication  and  Design  for  Tape  Automated  Bonding.  The 
success  or  failure  of  TAB  depends  more  on  the  bump  interface 
than  any  other  parameter  in  the  process.  Walker,  Jim,  EM  2,  Inc., 
Fremont,  Calif.  SMT,  January  1990,  pg.  45. 

Surface  Mount  Transformers  and  Inductors.  Smaller  surface 
mount  components  are  aiding  in  more  complex  board  designs. 
Carey,  Richard  P.;  Gayton,  Edward  E.,  Foxboro/PCG,  East  Bridge- 
water,  Mass.  SMT,  January  1990,  pg.  55. 

Assembling  Fine  Pitch  Devices  on  Fine  Line  PCBs  Poses  New  j 
Challenges.  When  placing  fine  pitch  components  on  fine  line  { 
PCBs,  the  choice  of  components,  the  geometry  of  land  patterns  i 
and  processing  options  all  must  be  considered  at  the  physical 
design  stage.  Solberg,  Vern,  SCI  Manufacturing,  San  Jose,  Calif.  | 
EP&P,  February  1990,  pg.  125.  | 

Elastomeric  Connectors  Best  for  LCDs.  An  elastomeric  connector 
connecting  LCDs  offers  reliable  contact  and  easier  assembly. 
Markstein,  Howard  W.,  Western  Editor,  Electronic  Packaging  & 
Production,  EP&P,  February  1990,  pg.  51. 
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Optical  Data  Link  Packaged  for  SEMs.  A  high  speed  optical  data 
link,  designed  for  minimum  size,  meets  SEM  requirements. 
Markstein,  Howard  W.,  Western  Editor,  Electronic  Packaging  & 
Production,  EP&P,  February  1990,  pg.  51. 

Sheet  Adhesives  Help  Mount  Components  and  PCBs.  Preformed 
sheet  adhesives  can  facilitate  the  mounting  of  flatpacks,  SOICs, 
hybrids,  and  other  components.  Markstein,  Howard  W.,  Western 
Editor,  Electronic  Packaging  &  Production,  EP&P,  February  1990, 
pg.  52. 

Innovative  Electronic  Packaging  for  Artillery  Fuzes.  Research 
data  for  artillery  shell  fuse  designs  is  provided.  Caswell,  Gregory 
K.,  Galaxy  Microsystems,  Inc.,  Austin,  Texas.  SMT,  February 
1990,  pg.  53. 

Packaging  with  TAB  and  Silicon  Substrates.  TI  has  been  using 
TAB  in  various  mounting  configurations  together  with  advanced 
substrate  technology  using  silicon.  Markstein,  Howard  W.,  West¬ 
ern  Editor,  Electronic  Packaging  &  Production,  EP&P,  February 
1990,  pg.  54. 

Tape  Automated  Bonding:  The  Answer  to  VLSI  Packaging  Prob¬ 
lems.  Some  of  tab’s  Gharacteristics  have  clear  advantages  over 
wire  bonding  for  high  density  packages.  Kelly,  Mike  A.,  3M  Co., 
Austin,  Texas.  EP&P,  February  1990,  pg.  90. 

A\ew  Encapsulants  and  COB  Help  Package  the  Wizard.  Encapsu- 
lants  provide  stress-free  protection  for  chip-on-board  VLSI  and 
EPROMS.  Markstein,  Howard  W.,  Western  Editor,  Electronic 
Packaging  &  Production,  EP&P,  March  1990,  pg.  42. 

Packaging  a  Heart  Pacemaker.  The  most  familiar  of  all  electronic 
biomedical  devices — the  heart  pacemaker — requires  packaging 
efforts  devoted  to  small  size  and  the  highest  reliability.  Markstein, 
Howard  W.,  Western  Editor,  Electronic  Package  &  Production, 
EP&P,  March  1990,  pg.  48. 

Clamp  Design  Allows  Hybrid  Replacement.  Special  clamp  design 
permits  fast  replacement  of  a  hybrid  circuit  in  a  high  speed  signal 
transmission  application.  Markstein,  Howard  W.,  Western  Editor, 
Electronic  Packaging  &  Production,  EP&P,  April  1990,  pg.  43. 

Heat  Spreader  Improves  PGA  Thermal  Dissipation.  A  pin  grid 
array  incorporates  a  heat  spreader  to  conpensate  for  the  low  ther¬ 
mal  conductivity  of  FR-4  epoxy /glass  or  polyimide/glass.  Mark¬ 
stein,  Howard  W.,  Western  Editor,  Electronic  Packaging  &  Produc¬ 
tion,  EP&P,  April  1990,  pg.  43. 

Silicone  Outgassing  Avoided.  Silicone  rubber  is  one  of  the  more 
prominent  materials  known  to  outgas  at  reduced  atmospheric 
pressure.  Markstein,  Howard  W.,  Western  Editor,  Electronic  Pack¬ 
aging  &  Production,  EP&P,  April  1990,  pg.  43. 

GPS  Receiver  Miniaturized.  A  global  positioning  system  has  been 
developed  using  a  chipset  that  combines  high  density  intercon¬ 
nections,  SMT,  and  special  antenna  design.  Markstein,  Howard 
W.,  Western  Editor,  Electronic  Packaging  &  Production,  EP&P, 
April  1990,  pg.  44. 

Case  History:  From  Spec  to  Beta  Site  in  Three  Months  -Mercury 
Computer  Systems  Shaves  Time-to-Market  of  High-Density 
Boards.  Dozier,  Paul;  Yacovitch,  Bill,  Mercury  Computer  Systems, 
Inc.,  Lowell,  Mass.  SMT,  April  1990,  pg.  22. 


Hermeticity  Improves  Package  Reliability.  High  reliability  circuits 
demand  the  most  of  electronic  packages.  Good  hermeticity  is  one 
factor  contributing  to  circuit  reliability.  Dickinson,  Darrell;  Moore, 


Dale,  Scientific  Sealing  Technology,  Downey,  Calif.  EP&P,  April 
1990,  pg.  61. 

SMT  Applications:  Additive  Polymer  Technology  Can  Eliminate 
the  Need  to  Solder.  An  additive  polymer  circuit  technology  cuts 
manufacturing  costs  by  staff  PCBs  and  soldered  components  with 
flexible  film  circuits  and  bonded  components.  Poly-Flex  Circuits, 
Inc.,  Cranston,  R.I.  SMT,  April  1990,  pg.  51. 

Connector  Design  Reduces  Crosstalk.  A  connector  designed  to 
accommodate  high  speed  signals  limits  crosstalk.  Markstein,  How¬ 
ard  W.,  Western  Editor,  Electronic  Packaging  &  Production,  EP&P, 
May  1990,  pg.  41. 

Interface  Module  Simplifies  Signal  Conditioning.  Cable  termina¬ 
tion,  signal  conditioning  and  connector  interfacing  are  being  ac¬ 
complished  within  a  single  module  mounted  on  a  DIN  rail.  Mark¬ 
stein,  Howard  W.,  Western  Editor,  Electronic  Packaging  &  Produc¬ 
tion,  EP&P,  May  1990,  pg.  41. 

Multiple-Point  Latch  Seals  Enclosures.  Enclosures  that  must  be 
sealed  against  atmospheric  contamination  can  be  compression 
sealed  by  a  multiple-point  latching  system.  Markstein,  Howard 
W.,  Western  Editor,  Electronic  Packaging  &  Production,  EP&P, 
May  1990,  pg.  41. 

Users  Solve  3-D  Packaging  Problems.  Several  OEMs  tell  how  they 
applied  molded  boards  and  bendable  substrates  to  three- 
dimensional  packaging  problems.  Keeler,  Robert,  Senior  Editor, 
Electronic  Packaging  &  Production,  EP&P,  May  1990,  pg.  56. 

Fine  Chips:  The  Ultraminiature  Surface  Mount  Solution.  Flip  chip 
ICs  improve  reliability  and  reduce  manufacturing  cost.  Gibson, 
Barbara,  Cherry  Semiconductor  Corp.,  East  Greenwich,  R.I.  SMT, 
May  1990,  pg.  23. 

Gearing  Up  for  Fine  Pitch  Surface  Mount  Packages.  Fine  pitch 
surface  mount  packages  aid  end-users  in  competitiveness.  Vest, 
Roger;  Moore,  Rich,  Texas  Instruments,  Austin  and  Sherman, 
Texas.  SMT,  May  1990,  pg.  31. 

Gold  Bumps  Form  a  High  Density  Connector.  Interconnection  sys¬ 
tem  is  based  on  pressure  contact  between  gold  bumps  and  gold 
plated  pads.  Markstein,  Howard  W.,  Western  Editor,  Electronic 
Packaging  &  Production,  EP&P,  June  1990,  pg.  45. 

Multichip  Modules  Extend  Packaging  Density.  Multichip  module 
designs  exemplify  size  reductions  and  shorter  interconnect 
lengths.  Markstein,  Howard  W.,  Western  Editor,  Electronic  Pack¬ 
aging  &  Production,  EP&P,  June  1990,  pg.  45. 

TAB  Tape  Has  Integral  Ground  Plane.  TAB  design  using  GaAs 
chips  features  both  a  signal  layer  and  a  ground  plane.  Markstein, 
Howard  W.,  Western  Editor,  Electronic  Packaging  &  Production, 
EP&P,  June  1990,  pg.  45. 

Automotive  Package  Size  Driven  by  Market  Demand.  Automotive 
electronics  producers  are  concerned  with  space  conservation, 
manufacturability,  and  quality.  These  challenges  are  addressed 
by  companies  providing  component  design,  packaging,  manufac¬ 
turing  and  testing  services.  Mellinger,  Edward  M.;  Yuska,  Paul, 
Automotive  Div;  Electronics  Div.,  The  Cherry  Corp.,  Waukegan, 
Ill.  EP&P,  June  1990,  pg.  56. 

Monitoring  ESD  in  the  Production  Workplace.  Prevention  and 
monitoring  of  electrostatic  charges  in  the  work  area  helps  assure 
a  hazard-free  environment  for  sensitive  electronic  components. 
Bhar,  Tarak  Nath,  University  of  the  District  of  Columbia,  Wash¬ 
ington,  D.C.,  EP&P,  June  1990,  pg.  74. 
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Keys  to  the  Coming  TAB  Technology  Wave:  Testahility  and  Reli- 
ahility.  TAB  offers  performance  and  testing  advantages.  Scott, 
Richard  B.,  3M  Microinterconnect  Systems,  Austin,  Texas.  SMT, 
June  1990,  pg.  15. 

TAB:  Finally  a  Bride?  Long  a  bridesmaid  to  wire  bonding,  TAB 
is  winning  proposals  of  its  own.  Brinton,  James  B.,  Contributing 
Editor,  Circuits  Manufacturing.  CM,  June  1990,  pg.  30. 

PCBs  for  Fine  Pitch  TAB  Attachment.  TAB  materials  and  proc¬ 
esses  can  be  more  cost-effective  than  through-hole  or  surface 
mount.  Kalliat,  M.P.;  Harris,  J.E.;  Vessels,  J.L.,  AT&T  Microelec¬ 
tronics,  Richmond,  Va.  SMT,  June  1990,  pg.  41. 

Key  Issues  in  Surface  Mount  Assembly.  There  is  likely  an  opti¬ 
mum  mix  of  components  for  any  SMT  design  that  allows  produc¬ 
tion  to  achieve  the  best  throughput  and  quality.  Unfortunately, 
part  costs  and  availabilities  are  subject  to  change,  and  SMT  design 
and  manufacturing  must  respond  with  careful  compromises. 
Kuhn,  Kurt,  Altron,  Inc.,  Anoka,  Minn.  SMT,  July  1990,  pg.  13. 

TAB  Implementation:  A  Military  User’s  Perspective.  Using  TAB 
for  military  applications  is  discussed.  DiR'ancesco,  Larry,  Hughes 
Aircraft  Co.,  Fullerton,  Calif.  SMT,  July  1990,  pg.  52. 

Extra  Support  for  Heavy  Components.  A  stainless  steel  tie  can 
help  support  bulky  components.  Markstein,  Howard  W.,  Western 
Editor,  Electronic  Packaging  &  Production,  EP&P,  August  1990, 
pg.  37. 

Flexible  EMI  Shielding.  Wrapping  an  assembly  within  a  conduc¬ 
tive  cloth  helps  wire  harnesses  achieve  EMI  shielding.  Markstein, 
Howard  W.,  Western  Editor,  Electronic  Packaging  &  Production, 
EP&P,  August  1990,  pg.  37. 

Heat  Pipes  Cool  Surface  Mount  Boards.  Heat  pipe  cold  plates  offer 
an  efficient  means  of  removing  heat  from  PCBs.  Markstein,  How¬ 
ard  W.,  Western  Editor,  Electronic  Packaging  &  Production,  EP&P, 
August  1990,  pg.  37. 

Resin  Shrinkage  Maintains  Electrical  Contact.  A  method  for  at¬ 
taching  LEDs  to  glass  substrates  is  performed  by  shrinkage  of  the 
cured  resin.  Markstein,  Howard  W.,  Western  Editor,  Electronic 
Packaging  &  Production,  EP&P,  August  1990,  pg.  37. 

Ceramic  Packages  Strive  to  Meet  Materials  Requirements  of  the 
1990s.  New  ceramic  materials  and  processing  techniques  hope  to 
drive  high  performance  computers  in  the  new  decade.  Collins, 
James  F.;  Flock,  Dr.  William  M.,  Coors  Ceramics,  Golden,  Colo. 
EP&P,  August  1990,  pg.  48. 

Packaging  Programmable  Logic  Controllers.  Today’s  PLCs  are 
packaged  for  maximum  functional  capability  in  the  allotted  vol¬ 
ume,  as  well  as  for  protection  from  the  factory  floor  environment. 
Markstein,  Howard  M.,  Western  Editor,  Electronic  Packaging  & 
Production,  EP&P,  August  1990,  pg.  54. 

Multichip  Modules:  An  Overview  of  Design,  Materials,  and  Proc¬ 
esses.  MCMs  offer  higher  I/O  accommodation  and  greater  signal 
processing  speeds.  Rossi,  Robert  D.,  National  Starch  and  Chemical 
Co.,  Bridgewater,  N.J.  SMT,  August  1990,  pg.  17. 

MCM  Thermal  Challenges.  Escalating  chip  complexity  of  MCMs 
offers  greater  thermal  considerations.  Buschbom,  Milton,  Texas 
Instruments,  Dallas,  Texas.  SMT,  August  1990,  pg.  30. 

Fine  Pitch  Devices  From  Japan.  Report  covering  new  package 
types  and  the  need  for  high-grade  substrates.  Solberg,  Vern,  SCI 
Manufacturing,  San  Jose,  Calif.  CM,  August  1990,  pg.  36. 


- 

Cost  Savings  Through  the  Use  of  Dummy  Components.  Dummy 
components  are  used  for  their  mechanical  properties,  not  electri¬ 
cal  usefulness.  Hart,  Martin,  Topline  Components,  Garden  Grove, 
Calif.  SMT,  August  1990,  pg.  37. 

Multichip  Module  Forum.  Industry  representatives  discuss 
MCMs.  Swichtenberg,  Bill,  Assistant  Editor,  Surface  Mount  Tech¬ 
nology,  SMT,  August  1990,  pg.  21. 

TAB  Excels  in  Fine-Pitch  Applications.  The  interconnection  needs 
of  the  high-end  device  market  for  ECL,  ASICs  and  gate  arrays  is 
being  satisfied  by  tape  automated  bonding.  Markstein,  Howard 
W.,  Western  Editor,  Electronic  Packaging  &  Production,  EP&P, 
September  1990,  pg.  32. 

Laser  Ultrasonic  Tape  Automated  Bonding.  Laser  ultrasonic  tape 
automated  bonding  is  gaining  acceptance  in  the  SMT  field.  Ham¬ 
mond,  Roy,  Hughes  Aircraft,  Carlsbad,  Calif.  SMT,  September 
1990,  pg.  25. 

Multichip  Module  Forum  (Part  H).  Industry  representatives  dis¬ 
cuss  MCMs.  Swichtenberg,  Bill,  Assistant  Editor,  Surface  Mount 
Technology,  SMT,  September  1990,  pg.  44. 

SMT  Applications:  Higher  Power  Levels  in  Surface  Mount  De¬ 
signs.  Higher  power  surface  mount  components  are  making  it 
possible  for  more  powerful  ‘total’  surface  mount  boards.  Hol¬ 
lander,  Dave,  Motorola  Semiconductor  Sector,  Phoenix,  Ariz. 
SMT,  September  1990,  pg.  55. 

High  Density  Interconnect  Designed  for  LCDs.  Heat  seal  connec¬ 
tors  provide  an  efficient  connection  between  flexible  circuitry 
and  a  liquid  crystal  display.  Markstein,  Howard  W.,  Western  Edi¬ 
tor,  Electronic  Packaging  &  Production,  EP&P,  October  1990,  pg. 
47. 

Serpentine  Copper  Mesh  Forms  Heat  Sinks.  High-density  brazed 
copper  mesh  is  adapted  to  form  heat  sinks  for  electronic  compo¬ 
nents.  Markstein,  Howard  W.,  Western  Editor,  Electronic  Packag¬ 
ing  &  Production,  EP&P,  October  1990,  pg.  47. 

TAB  Device  Mounts  Directly  to  LCD  Glass  Substrate.  Technique 
to  place  the  drive  and  character  generation  circuitry  for  an  LCD 
directly  onto  the  LCD’s  glass  substrate.  Markstein,  Howard  W., 
Western  Editor,  Electronic  Packaging  &  Production,  EP&P,  Octo¬ 
ber  1990,  pg.  47. 

Electronic  Packaging  Issues  in  the  1990s.  Industry  needs  of  this 
decade  require  attention  to  electronic  packaging  standards.  Wolfe, 
Gene,  Semiconductor  Group,  Texas  Instruments,  Dallas,  Texas. 
EP&P,  October  1990,  pg.  76. 

SMT  Reliability  for  Space  Flight  Applications.  SMT  designs  in 
spacecraft  are  faced  with  unique  challenges.  Obtaining  benefits 
depends  on  specific  tests  which  validate  designs  for  the  risks 
ahead.  Evans,  John  W.;  Chemkoff,  Harry;  Engelmaier,  Werner, 
Unisys,  Greenhelt,  Md.;  Vail  Research  &  Tech,  Greenbelt,  Md.; 
Engelmaier  Associates  Inc.,  Mendham,  N.J.,  SMT,  November  1990, 
pg.  24. 

Distributed  Power  Systems  Via  ASICs  Using  SMT.  Combining 
power  ASIC  silicon  with  thermal  management  technology  and 
SMT  processes,  distributed  power  is  cost-efficient.  Smith,  Craig 
D.;  Cassani,  John,  Power  Products  Group,  IBM,  Corp.  Endicott 
N.Y.  and  Lexington,  Ky.  SMT,  October  1990,  pg.  29. 

LEDs  and  COB  Form  High  Intensity  Backlighting.  Backlighting 
for  LCD  panels,  etc.,  can  be  implemented  by  an  array  of  light 
emitting  diodes  and  a  special  overlay.  Markstein,  Howard  W., 
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Western  Editor,  Electronic  Packaging  &  Production,  EP&P, 
November  1990,  pg.  39. 

Reliable  Package  for  Multichip  Modules.  Because  conventional 
materials  were  not  suitable  because  of  their  incompatibility  with 
silicon,  a  new  package  was  developed  for  multichip  module  with 
a  large  silicon  substrate.  Markstein,  Howard  W.,  Western  Editor, 
Electronic  Packaging  &  Production,  EP&P,  November  1990,  pg.  39. 

Multicbip  Modules;  An  Overview.  Review  of  the  factors  driving 
system  designers  to  MCMs  and  the  choices  available  for  building 
an  MCM.  Geschwind,  Gary;  and  Clary,  Robert  M.,  Rose  Associates, 
Los  Altos,  Calif.  PCF,  November  1990,  pg.  28. 

Short  Interconnects  for  Circuit  Boards.  Button  contacts  are  ran¬ 
domly  wadded  cylinders  of  wire  that  protrude  slightly  above  the 
surface  of  the  supporting  dielectric  substrate.  In  sandwich  con¬ 
struction,  they  make  contact  with  pads  on  opposing  sides.  Mark¬ 
stein,  Howard  W.,  Western  Editor,  Electronic  Packaging  &  Produc¬ 
tion,  EP&P,  November  1990,  pg.  39. 

New  Materials  Spur  DFM.  The  development  of  new  materials 
has  aided  the  manufacturability  of  electronic  products.  Spitz,  S. 
Leonard,  Special  Projects  Editor,  Electronic  Packaging  &  Produc¬ 
tion,  EP&P,  November  1990,  pg.  41. 

Multicbip  Modules  for  Today’s  VLSI  Circuits.  Thin  film,  multi¬ 
layer  interconnect  technology  achieves  both  high  density  and  high 
speed.  Maravec,  Thomas  J.;  Jensen,  Ronald  J.;  Coogan,  Sharon  A.; 
and  Jack  W.  Stuebs,  Honeywell  Solid  State  Electronics  Center, 
Plymouth,  Minn.,  Strategic  Systems  Operations,  Clearwater,  Fla. 
EP&P,  November  1990,  pg.  48. 

The  Effects  of  MCMs  on  the  PWB  Market.  How  PCBs  of  the 
future  will  reflect  this  new  technology  and  when?  Messner, 
George,  Senior  Scientist,  PCK  Technology  Division,  Melville,  N.Y. 
PCF,  November  1990,  pg.  40. 

A  Manufacturing  Process  for  Tape  Automated  Bonding  Pads. 
AT&T  developed  a  selective  solder  coating  process  to  meet  cus¬ 
tomer  demands  for  high-density,  fine-pitch  devices.  Harris,  J.E., 
Developmental  Engineer;  Kalliat,  M.P.,  Technical  Staff  Member, 
AT&T  Microelectronics  Div.,  Richmond,  Va.  PCF,  November  1990, 
pg.  48. 

Process  Control  Success:  Gold  Bump  Plating  for  TAB.  An  optimi¬ 
zation  project  returns  control  to  a  defect-plagued  operation  and 
points  the  way  to  further  refinements.  TVau,  James;  Wright,  Judy; 
and  Williams,  Jeannie,  Hewlett-Packard,  Corvallis,  Ore.  SMT,  No¬ 
vember  1990,  pg.  50. 

A  Study  of  PCB/LCC  Thermal  Compatibility.  A  series  of  con¬ 
trolled  experiments  leads  to  a  better  understanding  of  the  criteria 
for  processing  the  best  possible  solder  joints  for  each  of  five  sub¬ 
strates.  Caswell,  Gregory  K.,  Galaxy  Microsystems,  Inc.  SMT,  No¬ 
vember  1990,  pg.  54. 

Cabinets,  Enclosures,  Hardware 

Forced  Air  Keeps  Electronics  Cool.  Fans  and  Blowers  using  brush¬ 
less  motors  offer  efficient  cooling  together  with  variable  speed 
control.  Burke,  Timothy  S.,  Eastern  Air  Devices,  Dover,  N.H. 
EP&P,  February  1990,  pg.  181. 

Extra  Support  for  Heavy  Components.  A  stainless  steel  tie  can 
help  support  bulky  components.  Markstein,  Howard  W.,  Western 
Editor,  Electronic  Packaging  &  Production,  EP&P,  August  1990, 
pg.  37. 


Packaging  Programmable  Logic  Controllers.  Today’s  PLCs  are 
packaged  for  maximum  functional  capability  in  tbe  allotted  vol¬ 
ume,  as  well  as  for  protection  from  the  factory  floor  environment. 
Markstein,  Howard  M.,  Western  Editor,  Electronic  Packaging  & 
Production,  EP&P,  August  1990,  pg.  54. 

Thermal  Analysis  Using  Computational  Fluid  Dynamics.  The 
trends  in  electronics  systems  design  make  extracting  heat  and 
controlling  temperatures  increasingly  difficult.  Reynell,  Dr.  Mi¬ 
chael,  Flomerics  Ltd.,  Kingston  upon  Thames,  Surrey,  England, 
EP&P,  October  1990,  pg.  82. 

Chemicals  and  Materials 

Dimensional  Stability  of  Engineering  Thermoplastic  Materials 
Used  in  Surface  Mount  Devices.  The  movement  toward  small, 
powerful,  densely  packed  systems  requires  reduced  lead  pitches. 
Haley,  Robert  C.;  McChesney,  Charles  E.,;  and  Kunicky,  Jessalyn, 
Hoechst  Celanese  Corp.,  Chatham,  N.J.;  Bucknell  University,  Le- 
wisburg.  Pa.  SMT,  January  1990,  pg.  4>3. 

Multilayer  Hybrid  Circuits  Provide  Versatility,  Cost  Savings. 
Multilayer  hybrids  provide  alternatives  and  advantages  of  multi¬ 
layer  PCBs.  Sergent,  Jerry  E.,  RF  Hybrids,  Bellingbam,  Wash. 
EP&P,  January  1990,  pg.  64. 

Wafer  Fabrication  and  Design  for  Tape  Automated  Bonding.  The 
success  or  failure  of  TAB  depends  more  on  the  bump  interface 
than  any  other  parameter  in  the  process.  Walker,  Jim,  EM  2,  Inc., 
Fremont,  Calif.  SMT,  January  1990,  pg.  45. 

Sheet  Adhesives  Help  Mount  Components  and  PCBs.  Preformed 
sheet  adhesives  can  facilitate  the  mounting  of  flatpacks,  SOICs, 
hybrids,  and  other  components.  Markstein,  Howard  W.,  Western 
Editor,  Electronic  Packaging  &  Production,  EP&P,  February  1990, 
pg.  52. 

Tape  Automated  Bonding:  The  Answer  to  VLSI  Packaging  Prob¬ 
lems.  Some  of  tab’s  Characteristics  have  clear  advantages  over 
wire  bonding  for  high  density  packages.  Kelly,  Mike  A.,  3M  Co., 
Austin,  Texas.  EP&P,  February  1990,  pg.  90. 

Ionic  Contamination;  Plague  of  the  Electronics  Industry.  Prob¬ 
lems,  sources,  usual  routes  of  contamination;  and  strategies  & 
techniques  for  prevention  of  IC  and  its  concomitant  problems. 
Owei,  Ph.D.,  Abayomi  I.,  Senior  Chemist  &  Industrial  Hygienist, 
Androx,  Inc.,  LaMirado,  Calif.  PCF,  February  1990,  pg.  155. 

How  Reliable  is  the  BTA  Alternative?  A  rapid  way  to  check  the 
quality  of  a  benzotriazole  film.  Casullo,  F.J.;  and  Galasco,  S.A., 
IBM,  Endicott,  N.Y.  CM,  February  1990,  pg.  72. 

New  Encapsulants  and  COB  Help  Package  the  Wizard.  Encapsu- 
lants  provide  stress-free  protection  for  cbip-on-board  VLSI  and 
EPROMS.  Markstein,  Howard  W.,  Western  Editor,  Electronic 
Packaging  &  Production,  EP&P,  March  1990,  pg.  42. 

Rapid  Determination  of  Ionic  Contaminants  by  Two-Dimensional, 
High-Performance  Liquid  Chromatography.  A  chromatographic 
system  has  proven  to  separate  and  detect  weak  and  strong  anions. 
Dunn,  Michael  H.,  Northern  Telecom,  Inc.,  Nashville,  Tenn.  SMT, 
March  1990,  pg.  40. 

Heat  Spreader  Improves  PGA  Thermal  Dissipation.  A  pin  grid 
array  incorporates  a  heat  spreader  to  compensate  for  the  low 
thermal  conductivity  of  FR-4  epoxy/glass  or  polyimide/glass. 
Markstein,  Howard  W.,  Western  Editor,  Electronic  Packaging  & 
Production,  EP&P,  April  1990,  pg.  43. 
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Silicone  Outgassing  Avoided.  Silicone  rubber  is  one  of  the  .  nore 
prominent  materials  known  to  outgas  at  reduced  atmospli  ;ric 
pressure.  Markstein,  Howard  W.,  Western  Editor,  Electronic  P.  k- 
aging  &  Production,  EP&P,  April  1990,  pg.  43. 

The  BSD  Control  Process  is  a  Tool  for  Managing  Quality.  ES) 
Control  Programs  follow  the  Total  Quality  Management  philoso¬ 
phy.  Brown,  Lonnie;  Burns,  Dan,  Smith  Brown  &  Associates,  Glen¬ 
dale,  Calif.  EP&P,  April  1990,  pg.  50. 

Minimizing  Ionic  Contamination  from  Epoxy  Surface  Mount  Ad¬ 
hesives.  Dicussion  of  the  sources  of  contamination,  test  methods 
for  detecting  contaminants  and  corrective  steps  to  minimize  possi¬ 
ble  contamination.  Murratti,  Jim;  Kropp,  Phil,  Loctite  Corp.,  New¬ 
ington,  Conn.  SMT,  April  1990,  pg.  15. 

The  Effect  of  Temperature  of  Surface  Mount  Adhesive  Applica¬ 
tion,  Equipment  and  Performance.  The  temperature  of  an  adhe¬ 
sive  affects  its  performance.  DeBarros,  Tony,  Emerson  &  Cuming, 
Inc.  (a  Grace  Co.)  Woburn,  Mass.  SMT,  April  1990,  pg.  27. 

SMT  Applications;  Additive  Polymer  Technology  Can  Eliminate 
the  Need  to  Solder.  An  additive  polymer  circuit  technology  cuts 
manufacturing  costs  by  staff  PCBs  and  soldered  components  with 
flexible  film  circuits  and  bonded  components.  Poly-Flex  Circuits, 
Inc.,  Cranston,  R.l.  SMT,  April  1990,  pg.  51. 

Seeking  The  Most  Cost-Effective  Interconnect  Solution  for  Elec¬ 
tronic  Equipment.  Some  of  the  many  possibilities  open  to  electron¬ 
ics  designers  and  how  these  opportunities  can  improve  economics 
and  performance  of  electronic  equipment.  Weinhold,  Michael, 
Product  Application  Manager.  Du  Pont  Company,  PCF,  April  1990, 
pg.  90. 

Users  Solve  3-D  Packaging  Problems.  Several  OEMs  tell  how  they 
applied  molded  boards  and  bendable  substrates  to  three- 
dimensional  packaging  problems.  Keeler,  Robert,  Senior  Editor, 
Electronic  Packaging  &  Production,  EP&P,  May  1990,  pg.  56. 

Special  Materials  Help  Manufacturers  Tackle  ESD.  A  variety  of 
materials  can  help  control  electrostatic  discharge.  These  guide¬ 
lines  help  to  select  what’s  available.  Watson,  Don;  Kolyer,  Dr. 
John,  Rockwell  International,  Autonetics  Div.,  Anaheim,  Calif. 
EP&P,  May  1990,  pg.  72. 

TAB  Tape  Has  Integral  Ground  Plane.  TAB  design  using  GaAs 
chips  features  both  a  signal  layer  and  a  ground  plane.  Markstein, 
Howard  W.,  Western  Editor,  Electronic  Packaging  &  Production, 
EP&P,  June  1990,  pg.  45. 

Power  Distrihution  Using  Bus  Bars.  Bus  bars  offer  efficient  power 
distribution  with  desirable  electrical  and  mechanical  characteris- 
I  tics.  Markstein,  Howard  W.,  Western  Editor,  Electronic  Packaging 
&  Production,  EP&P,  June  1990,  pg.  64. 

What  to  Look  for  in  SMT  Connectors.  Connectors  designed  for 
surface  mount  must  meet  special  requirements  in  lead  geometry, 
materials  and  mechanical  support.  Off-the-shelf  choices  of  SMT 
connectors  are  limited.  Markstein,  Howard  W.,  Western  Editor, 
Electronic  Packaging  &  Production,  EP&P,  July  1990,  pg.  38. 

Low  Temperature  Co-Fired  Multilayers  Will  Thrive  in  Multichip 
Modules.  For  demanding  applications,  low  temperature  co-firing 
compares  favorably  with  established  interconnect  technologies, 
even  thin  film.  Lischner,  David;  Morabito,  Joe;  and  Capers,  Rusty, 
AT&T,  Allentown  Pa.;  Du  Pont  Electronics,  Wilmington,  Del., 
EP&P,  July  1990,  pg.  48. 

Resin  Shrinkage  Maintains  Electrical  Contact.  A  method  for  at¬ 


taching  LEDs  to  glass  substrates  is  performed  by  shrinkage  of  the 
cured  resin.  Markstein,  Howard  W.,  Western  Editor,  Electronic 
Packaging  &  Production,  EP&P,  August  1990,  pg.  37. 

Ceramic  Packages  Strive  to  Meet  Materials  Requirements  of  the  | 
1990s.  New  ceramic  materials  and  processing  techniques  hope  to 
drive  high  performance  computers  in  the  new  decade.  Collins, 
James  F.;  Flock,  Dr.  William  M.,  Coors  Ceramics,  Golden,  Colo. 
EP&P,  August  1990,  pg.  48. 

'luitichip  Modules:  An  Overview  of  Design,  Materials,  and  Proc-  \ 
I  ;ses.  MCMs  offer  higher  I/O  accommodation  and  greater  signal  | 
p'  ocessing  speeds.  Rossi,  Robert  D.,  National  Starch  and  Chemical  j 
Cf  .,  Bridgewater,  N.J.  SMT,  August  1990,  pg.  17. 

Ciri  nit  Board  Technolgoies  for  the  ’90s  from  a  Materials  Perspec¬ 
tive.  Resin  alternatives  for  SMT  and  their  impact  on  mechanical 
and  i^lectrical  properties  are  discussed.  Garrou,  Phil;  Aldrich, 
Dale,  Dow  Chemical  Co.,  Midland,  Mich.  SMT,  August  1990,  pg. 

43. 

TYends  in  Electronic  Substrate  Technology.  PC  board  substrates 
are  becoming  increasingly  important  components  in  electronic 
equipment.  Analysis  of  laminate  properties  reveals  paths  toward 
their  commercial  acceptance  and  use.  Senese,  Tony,  Nelco  Prod¬ 
ucts,  Inc.,  Fullerton,  Calif.  EP&P,  September  1990,  pg.  40. 

Connectors;  Choosing  the  Right  Contact  Materials.  The  properties 
and  characteristics  of  various  contact  materials  must  be  under¬ 
stood  for  optimum  connector  design.  Mroczkowski,  Robert,  AMP 
Inc.,  Harrisburg,  Pa.  EP&P,  September  1990,  pg.  52. 

High-Performance  Resins.  New  multi-functional  epoxy,  new 
polyimide,  laminating  resin  systems  for  PCBs.  Murray,  Jerry,  West 
Coast  Editor,  Circuits  Manufacturing,  CM,  September  1990,  pg.  36. 

IR  Convection  Cure  of  Solventless  Silicon  Conformal  Coatings.  A 
new  curing  process  makes  the  use  of  silicone  conformal  coatings 
easier.  Gensler,  G.;  Piazza  ).;  DiNallo,  A.J.,  GE  Silicones,  Water¬ 
ford,  N.Y.  SMT,  September  1990,  pg.  39. 

The  Next  Wave  of  SMT  adhesives.  New  materials  will  satisfy  the 
future  demands  of  SMT.  Batson,  Robert,  Dexus  Research  Inc., 
Newington,  Conn.  CM,  September  1990,  pg.  49. 

Conformal  Coatings  for  Commercial  PCBs.  Having  proven  their 
value  to  the  military,  confcrmal  coatings  are  being  used  increas¬ 
ingly  in  commercial  applications.  Cavero,  Jose;  Adell,  Jose,  Madrid 
University  and  Telefonica  I  f  D,  Madrid,  Spain,  CM,  September 
1990,  pg.  84. 

Additive  and  Surface  Mount:  Complementary  Technologies.  A 
viable  alternative  to  conventional  subtractive  processes  is  exam¬ 
ined.  Landolt,  Roger  H.,  E.I.  Du  Pont  de  Nemours  &  Co.,  Inc., 
Wilmington,  Del.  SMT,  October  1990,  pg.  25. 

Material  Planning  Issues  in  Surface  Mount  Manufacturing.  Mate¬ 
rial  planning  demands  flexibility  and  quick  reaction  times.  Th¬ 
ompson,  Michael  C.,  MGV  Manufacturing,  Inc.  Madison,  Ala. 
SMT,  October  1990,  pg.  40. 

Electroless  Copper  Technology  in  TYansition.  Electroless  technol¬ 
ogy  has  steadily  improved  for  a  decade,  addressing  environmental 
concerns  and  the  advent  of  new  high-lnmp  resins,  and  increasing 
in  stability  and  efficiency.  Keeler,  Robert,  Senior  Editor,  Elec¬ 
tronic  Packaging  &  Production,  EP&P,  October  1990,  pg.  70. 

New  Materials  Spur  DFM.  The  development  of  new  materials 
has  aided  the  manufacturability  of  electronic  products.  Spitz,  S. 
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Leonard,  Special  Projects  Editor,  Electronic  Packaging  &  Produc¬ 
tion,  EP&P,  November  1990,  pg.  41. 

Multichip  Modules  for  Today’s  VLSI  Circuits.  Thin  film,  multi¬ 
layer  interconnect  technology  achieves  both  high  density  and  high 
speed.  Maravec,  Thomas  J.;  Jensen,  Ronald  J.;  Coogan,  Sharon  A.; 
and  Stuebs,  Jack  W.,  Honeywell  Solid  State  Electronics  Center, 
Plymouth,  Minn.,  Strategic  Systems  Operations,  Clearwater,  Fla. 
EP&P,  November  1990,  pg.  48. 

Reflow  Soldering  with  Reactive  Gasses.  Soldering  in  a  controlled 
atmosphere  produces  the  least  amount  of  residues,  and  thus  the 
cleanest  boards.  Nayer,  H.S.;  and  Adams,  S.M.,  Airco  Gases,  a 
member  of  the  BOC  Group,  Murray  Hill,  N.J.  EP&P,  November 
1990  supplement,  pg.  39. 


Photoimaging  Equipment,  Supplies 

The  Dynamics  of  Change.  The  author  provides  new  insights  into 
the  behavior  of  photographic  film  in  changing  environments.  Irv¬ 
ing,  Shannon,  Wisconsin  Technical  Advantage,  Milwaukee,  Wise. 
PCF,  January  1990,  pg.  60. 

CAD  Data  Conversion  and  Electron  Beam  Deflection  Control.  An 
electron  beam  direct  imaging  system  has  been  developed  to  meet 
the  technological  trend  of  finer  circuitry.  Tobuse,  Hiroaki;  Hosi- 
nouchi,  Susumu;  Murakami,  Hidenobu,  Manufacturing  Develop¬ 
ment  Laboratory  of  Mitsubishi  Electric  Corp.,  Hyogo,  Japan,  PC 
Fab,  January  1990,  pg.  74. 

Photoplotter,  Workstation  Increase  Throughput  of  Through-Hole 
and  Multilayer  Boards.  Laser  photoplotter  aids  board  manufac¬ 
turer  with  different  jobs  and  batch  sizes.  Hodson,  Tim,  Electronic 
Packaging  &  Production,  EP&P,  February  1990,  pg.  142. 

DuPont  Diazo  Film  Meets  Fabricators  Tough  Demands.  Diazo  film 
resist  size  change  and  tooling  hole  wear.  Hodson,  Tim,  Electronic 
Packaging  &  Production,  EP&P,  March  1990,  pg.  87. 

Statistical  Process  Control  for  Phototools?  Yes!,  The  delicate  bal¬ 
ance  of  phototool  quality  requires  strict  control  of  process  vari¬ 
ables.  Bartell,  Peter,  Statistician,  Eastman  Kodak  Co.,  Rochester, 
N.Y.  PCF,  April  1990,  pg.  39. 

Surface  Preparation  Requirements  for  Fine-Line  Processing.  The 
secret  of  successful  photoresist  adhesion  is  what  lies  underneath 
it,  but  there’s  a  difference  between  liquid  and  dry-film  require¬ 
ments.  Artake,  I;  Papalski,  M.H.;  Siddiqui,  S.;  Pontoni,  K.D.; 
Moore,  A.L.  AT&T  Bell  Laboratories,  Princeton,  N.J.,  AT&T  Micro¬ 
electronics.  Richmond.  Va.  PCF,  April  1990,  pg.  53. 

Fine-Line  Processing:  The  ’90s  Are  Here.  Have  we  pushed  this 
technology  to  the  limit?  Gurian,  Marshall  I.  Advanced  Systems, 
Inc.,  Phoenix,  Ariz.  PCF,  May  1990,  pg.  64. 

Image  Dransfer  Technology  Moves  Forward  Slowly.  Imaging  tech¬ 
nology  changes  have  been  evolutionary.  Principal  issues  now  re¬ 
volve  around  fine  line  implementation  and  direct  imaging.  Spitz, 
S.  Leonard,  Special  Projects  Editor,  Electronic  Packaging  &  Pro¬ 
duction,  EP&P,  June  1990,  pg.  50. 

CAD  Photoplotting  Considerations  for  Surface  Mount  Designs. 
Common  problems  occur  when  plotting  artwork  and  manufactur¬ 
ing  PCBs.  Klages,  Scott,  Orbot,  Inc.,  Santa  Ana,  Calif.  SMT,  July 
1990,  pg.  29. 

New  Technology  for  Imaging  Circuits  on  Multilayer  Boards.  CAD 
and  laser  photoplotting  have  revolutionized  the  front-end  of  imag¬ 
ing.  Development  now  centers  on  improving  image  transfer. 


Ginsberg,  Gerry,  Component  Data  Associates,  Lafayette  Hill,  Pa. 
EP&P,  August  1990  supplement,  pg.  32. 

Survey  of  Fine-Line  Yields.  Industry  data  on  the  imaging  depart¬ 
ment  is  presented.  McCue,  Daniel  J.,  Executive  Vice  President, 
Positec  Photosystems,  Inc.,  Woodbury,  Minn.  PCF,  September 
1990,  pg.  98. 

Selecting  Solder  Masks  for  SMT.  To  meet  the  requirements  of 
fine-pitch  SMT,  photoimageable  solder  masks  are  available  in 
varied  types.  McKeever,  Timothy  D.,  DuPont  Co.,  Research  TYian- 
gle  Park,  N.C.  EP&P,  November  1990  supplement,  pg.  26. 

Automated  Solder  Inspection;  Key  to  Higher  PCB  Yields.  Impend¬ 
ing  board-yield  crisis  is  not  the  result  of  declining  quality,  but 
of  increasing  board  complexity  in  the  fact  of  unchanging  quality. 
Hendricks,  Ryan,  Four  Pi  Systems,  San  Diego,  Calif.  SMT,  Novem¬ 
ber  1990,  pg.  35. 

Phototools  are  Developing  the  Future  of  PCBs.  Photoplotter  tech¬ 
nology  is  keeping  pace  with  design  engineers  who  are  developing 
more  intricate  and  exact  PCB  designs.  Lozano,  Robert,  Cymbolic 
Sciences  International,  Aliso  Viejo,  Calif.  EP&P,  December  1990, 
pg.  42. 


Resists,  Developers,  Strippers 

So  Many  Solder  Masks.  And  so  many  ways  to  apply  them  for 
finer-technology  PCBs.  Jerry  f  ‘  urray.  West  Coast  Editor,  Circuits 
Manufacturing,  CM,  February  1990,  pg.  56. 

DFSM  Hints  for  SMT  PCBs.  Dry  film  solder  mask  problems  with 
small  holes.  Gorondy,  Emery,  Du  Pont  Co.,  Wilmington  Del.  CM, 
February  1990,  pg.  66. 

Eagle  Process  Flies.  Photoresist  imaging  system  for  fine  line  cir¬ 
cuitry.  Wolfrum,  Art,  Shipley  Co.,  Inc.  CM,  February  1990,  pg.  96. 

An  Update  On  Liquid  Primary  Resists.  Fine  resolution  and  SMT 
requirements  have  made  liquid  photoimageable  resist  a  cost- 
effective  alternative  to  dry  film.  Ivory,  Dr.  Nick.  Development 
and  Special  Projects  Group  Leader,  Coates  Electrographics  Lim¬ 
ited,  Bath,  England,  PCF,  April  1990,  pg.  30. 

Improving  Conformance  and  Yields  With  Wet  Lamination.  Wet 
lamination  of  dry-film  photoresist  is  not  a  panacea,  but  it  can 
cure  many  of  the  ills  that  plague  the  imaging  process.  Hayes, 
Elmer;  Director  of  Technical  Support  Services;  Carraway,  Jana, 
Technical  Service  Supervisor,  Morton  International,  Specialty 
Chemicals  Group,  Dynachem  Electronic  Materials,  ’Ihstin,  Calif. 
PCF,  April  1990,  pg.  63. 

Inner  Layer  Imaging  Using  Cataphoretic  Electrodeposition.  This 
technique  uses  a  water-based  emulsion  and  plating  principles. 
Wolfrum,  Art,  Senior  Marketing  Development  Specialist,  Photo 
Products  Div  of  Shipley  Co.,  Inc.  Newton,  Mass.  PCF,  April  1990, 
pg.  70. 

Seeking  The  Most  Cost-Effective  Interconnect  Solution  for  Elec¬ 
tronic  Equipment.  Some  of  the  many  possibilities  open  to  electron¬ 
ics  designers  and  how  these  opportunities  can  improve  economics 
and  performance  of  electronic  equipment.  Weinhold,  Michael, 
Product  Application  Manager.  Du  Pont  Company,  PCF,  April  1990, 
pg.  90. 


Fine-Line  Processing:  The  ’90s  Are  Here.  Have  we  pushed  this 
technology  to  the  limit?  Gurian,  Marshall  I.,  Advanced  Systems, 
Inc.,  Phoenix,  Ariz.  PCF,  May  1990,  pg.  64. 
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Using  Peelabie  Solder  Mask.  This  new  technique  was  explored 
to  determine  its  effect  on  SMOBC  processes.  Simonelic,  Ken,  Prod¬ 
uct  Manager,  MacDermid,  Inc.  Waterbury,  Conn.  PCF,  May  1990, 
pg.  83. 

Image  Ti-ansfer  Technology  Moves  Forward  Slowly.  Imaging  tech¬ 
nology  changes  have  been  evolutionary.  Principal  issues  now  re¬ 
volve  around  fine  line  implementation  and  direct  imaging.  Spitz, 
S.  Leonard,  Special  Projects  Editor,  Electronic  Packaging  &  Pro¬ 
duction,  EP&P,  June  1990,  pg.  50. 

Solder  Stripping  Problems.  Tin-lead  ratio  is  the  biggest  clue  in 
the  mystery  of  the  white  residue.  Sediak,  Rudy,  Technical  Direc¬ 
tor/Sales  Manager,  RD  Chemical  Co.,  Mountain  View,  Calif.  PC 
Fab,  June  1990,  pg.  118. 

Environmental  Stewardship  in  Product  Development.  Finally, 
products  are  being  designed  with  environmental  considerations 
in  mind.  Striko,  Peter  S.,  Division  Coordinator,  Health  and  Envi¬ 
ronmental  Affairs,  DuPont  Electronics,  Wilmington,  Del.  PCF, 
June  1990,  pg.  95. 

Etching  Fine  Line  Printed  Circuit  Boards.  In  the  past,  etching  has 
been  a  predictable  process.  But  circuits  with  finer  line  widths 
and  spaces  has  made  etching  much  more  important.  Fjelstad,  Joe, 
J.C.  Fjelstad  and  Associates,  Bellevue,  Wash.  EP&P,  August  1990, 
pg.  58. 

Interrelation  of  Design  and  Processing  in  Advanced  PCBs.  Today's 
leading  edge  fabricators  grapple  with  such  design  issues  as  finer 
lines  and  more  lines  per  channel,  layer  count  decisions,  presence 
of  vias,  and  need  for  controlled  impedance.  Ginsberg,  Gerry,  Gom- 
ponent  Data  Associates,  Lafayette  Hill,  Pa.  EP&P,  August  1990 
Supplement,  pg.  16. 

New  Technology  for  Imaging  Circuits  on  Multilayer  Boards.  CAD 
and  laser  photoplotting  have  revolutionized  the  front-end  of  imag¬ 
ing.  Development  now  centers  on  improving  image  transfer. 
Ginsberg,  Gerry,  Component  Data  Associates,  Lafayette  Hill,  Pa. 
EP&P,  August  1990  supplement,  pg.  32. 

An  Update  on  Liquid  Photoimageable  Solder  Masks.  A  survey  of 
the  LPMs  on  the  Market.  Kiernan,  Terry,  Assistant  Editor,  Circuits 
Manufacturing,  CM,  September  1990,  pg.  23. 

Photoimageable  Solder  Masks.  Discussion  of  liquid  and  dry  solder 
masks  for  high  density  PCBs.  Sanscrainte,  Ren,  Director  of  Tech¬ 
nical  Marketing  and  Quality  assurance,  Connectronics,  Inc.  Ft. 
Lauderdale,  Fla.  PCF,  October  1990,  pg.  110. 

Additive  and  Surface  Mount:  Complementary  Technologies.  A 
viable  alternative  to  conventional  subtractive  processes  is  exam¬ 
ined.  Landolt,  Roger  H.,  E.I.  Du  Pont  de  Nemours  &  Co.,  Inc., 
Wilmington,  Del.  SMT,  October  1990,  pg.  25. 

Making  the  Change:  PTH  to  SMT.  This  article  reviews  the  highs 
and  lows  of  manufacturing  to  a  different  drummer.  Lore,  Anthony 
M.,  Technical  Service  Manager,  Probimer  Business  Unit,  Ciba- 
Geigy,  Tarrytown,  N.Y.  PCF,  October  1990,  pg.  28. 

A  New  Technique  for  Screening  Photoimageable  Solder  Masks. 
Offset  pins  allow  dual-sided  printing.  Holzmann,  Mathew  T..  Vice 
President,  Christopher  Assoc.,  Santa  Ana,  Calif.  PCF,  October 
1990,  pg.  56. 

Why  Use  a  Wet-Dry  Solder  Mask?  A  Santa  Clara,  California  serv¬ 
ice  bureau  finds  the  whole  exceeds  the  sum  of  its  parts.  Johnson, 
Michael,  General  Manager,  MTI,  Santa  Ana,  Calif.  PCF,  October 
1990,  pg.  74. 


Photoimageable  Solder  Masks.  A  comprehensive  look  at  the  in¬ 
dustry’s  fastest  changing  process.  Kurisu,  Verne,  Manager,  Solder 
Mask  Inc.,  Huntington  Beach,  Calif.  PCF,  November  1990,  pg.  66. 

Hybrid  Circuit  Materials 

Multilayer  Hybrid  Circuits  Provide  Versatility,  Cost  Savings.  Mul¬ 
tilayer  hybrids  provide  alternatives  and  advantages  of  multilayer 
PCBs.  Sergent,  Jerry  E.,  RF  Hybrids,  Bellingham,  Wash.  EP&P, 
January  1990,  pg.  64. 

Optical  Data  Link  Packaged  for  SEMs.  A  high  speed  optical  data 
link,  designed  for  minimum  size,  meets  Military’s  standard  elec¬ 
tronic  module  (SEMJ  requirements.  Markstein,  Howard  W.,  West¬ 
ern  Editor,  Electronic  Packaging  &  Production,  EP&P,  February 
1990,  pg.  51. 

Combining  Thin  and  Thick  Film  Technologies.  Using  both  thin 
and  thick  film  technologies  on  a  single  ceramic  substrate  can 
enhance  the  performance  and  packaging  capabilities  of  hybrid 
circuits.  Ameen,  Joseph  G.,  IBM  Gorp,  Endicott,  N.Y.  EP&P,  March 
1990,  pg.  69. 

Clamp  Design  Allows  Hybrid  Replacement.  Special  clamp  design 
permits  fast  replacement  of  a  hybrid  circuit  in  a  high  speed  signal 
transmission  application.  Markstein,  Howard  W.,  Western  Editor, 
Electronic  Packaging  &  Production,  EP&P,  April  1990,  pg.  43. 

GPS  Receiver  Miniaturized.  A  global  positioning  system  has  been 
developed  using  a  chipset  that  combines  high  density  intercon¬ 
nections,  SMT,  and  special  antenna  design.  Markstein,  Howard 
W.,  Western  Editor,  Electronic  Packaging  &  Production,  EP&P, 
April  1990,  pg.  44. 

Furnaces  Define  Thick-Film  Properties.  Modern  thick-film  firing 
furnaces  feature  process  control  systems  for  ensuring  accuracy 
of  the  firing  profile  and  gas  flow.  Markstein,  Howard  W.,  Western 
Editor,  Electronic  Packaging  &  Production,  EP&P,  May  1990,  pg. 
48. 

Low  Temperature  Co-Fired  Multilayers  Will  Thrive  in  Multicbip 
Modules.  For  demanding  applications,  low  temperature  co-firing 
compares  favorably  with  established  interconnect  technologies, 
even  thin  film.  Lischner,  David;  Morabito,  Joe;  and  Capers,  Rusty, 
AT&T,  Allentown  Pa.;  Du  Pont  Electronics,  Wilmington,  Del., 
EP&P,  July  1990,  pg.  48. 

Ceramic  Packages  Strive  to  Meet  Materials  Requirements  of  the 
1990s.  New  ceramic  materials  and  processing  techniques  hope  to 
drive  high  performance  computers  in  the  new  decade.  Collins, 
James  F.;  Flock,  Dr.  William  M.,  Coors  Ceramics,  Golden,  Colo. 
EP&P,  August  1990,  pg.  48. 

Multichip  Modules:  An  Overview  of  Design,  Materials,  and  Proc¬ 
esses.  MCMs  offer  higher  I/O  accommodation  and  greater  signal 
processing  speeds.  Rossi,  Robert  D.,  National  Starch  and  Chemical 
Co.,  Bridgewater,  N.J.  SMT,  August  1990,  pg.  17. 

New  Challenges  in  Packaging  Power  Hybrids.  Copper-plated  ce¬ 
ramic  substrates,  in  theory,  have  certain  advantages  over  conven¬ 
tional  cermet  thick  film  materials  in  packaging  power  hybrid  cir¬ 
cuits.  Evans,  Thomas  C.;  Newell,  George  S.;  Sergent,  Dr.  Jerry  E.; 
and  Fbdala,  John,  Advanced  Energy  Industries,  Ft.  Collins,  Colo.; 
R.F.  Hybrids,  Bellingham,  Wash.;  Enthone  Inc.,  West  Haven  Conn. 
EP&P,  September  1990,  pg.  46. 

Multichip  Modules  for  Today’s  VLSI  Circuits.  Thin  film,  multi¬ 
layer  interconnect  technology  achieves  both  high  density  and  high 
speed.  Maravec,  Thomas  J.;  Jensen,  Ronald  J.;  Coogan,  Sharon  A.; 
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and  Stuebs,  Jack,  Honeywell  Solid  State  Electronics  Center,  Ply¬ 
mouth,  Minn.;  Strategic  Systems  Operations,  Clearwater,  Fla. 
EP&P,  November  1990,  pg.  48. 

Multichip  Modules;  An  Overview.  Review  of  the  factors  driving 
system  designers  to  MCMs  and  the  choices  available  for  building 
an  MCM.  Geschwind,  Gary;  and  Clary,  Robert  M.,  Rose  Associates, 
Los  Altos,  Calif.  PCF,  November  1990,  pg.  28. 

Hybrid  Circuit  Production  Equipment 

Wirebonding  with  CO  2  Lasers.  Laser  wirebonding  allows  for  mil¬ 
lisecond  pulse  durations  and  accurate  positioning  of  wires  to  bond 
pads.  Hernandez,  Saul,  Amdahl  Corp.,  Sunnyvale,  Calif.  SMT, 
March  1990,  pg.  24. 

Hermeticity  Improves  Package  Reliability.  High  reliability  circuits 
demand  the  most  of  electronic  packages.  Good  hermeticity  is  one 
factor  contributing  to  circuit  reliability.  Dickinson,  Darrell;  Moore, 
Dale,  Scientific  Sealing  Technology,  Downey,  Calif.  EP&P,  April 
1990,  pg.  61. 

Cassette  Autoloader  Helps  Automate  Hybrid  Circuit  Assembly, 
Boosts  Productivity.  AG  Communications  installed  a  cassette 
autoloader  to  improve  productivity  and  quality  in  its  laser  trim 
department.  Hodson,  Tim,  Electronic  Packaging  &  Production, 
EP&P,  April  1990,  pg.  95. 

Furnaces  Define  Thick-Film  Properties.  Modern  thick-film  firing 
furnaces  feature  process  control  systems  for  ensuring  accuracy 
of  the  firing  profile  and  gas  flow.  Markstein,  Howard  W.,  Western 
Editor,  Electronic  Packaging  &  Production,  EP&P,  May  1990,  pg. 
48. 

Image  Transfer  Technology  Moves  Forward  Slowly.  Imaging  tech¬ 
nology  changes  have  been  evolutionary.  Principal  issues  now  re¬ 
volve  around  fine  line  implementation  and  direct  imaging.  Spitz, 
S.  Leonard,  Special  Projects  Editor,  Electronic  Packaging  &  Pro¬ 
duction,  EP&P,  June  1990,  pg.  50. 

TAB  Excels  in  Fine-Pitch  Applications.  The  interconnection  needs 
of  the  high-end  device  market  for  ECL,  ASICs  and  gate  arrays  is 
being  satisfied  by  tape  automated  bonding.  Markstein,  Howard 
W.,  Western  Editor,  Electronic  Packaging  &  Production,  EP&P, 
September  1990,  pg.  32. 

New  Challenges  in  Packaging  Power  Hybrids.  Copper-plated  ce¬ 
ramic  substrates,  in  theory,  have  certain  advantages  over  conven¬ 
tional  cermet  thick  film  materials  in  packaging  power  hybrid  cir¬ 
cuits.  Evans,  Thomas  C.;  Newell,  George  S.;  Sergent,  Dr.  Jerry  E.; 
and  Fbdala,  John,  Advanced  Energy  Industries,  Ft.  Collins,  Colo.; 
R.F.  Hybrids,  Bellingham,  Wash.;  Enthone  Inc.,  West  Haven  Conn. 
EP&P,  September  1990,  pg.  46. 

Wire  Bonder  Strive  to  Meet  Needs  of  the  New  Hybrids.  Developing 
high  performance  ICs,  combined  with  competitive  price  and  time- 
to-market  procedures,  creates  significant  challenges  for  hybrid 
circuit  manufacturers.  Kelly,  Gregg,  Orthodyne  Electronics,  Costa 
Mesa,  Calif.  EP&P,  September  1990,  pg.  58. 

Machine  Vision  for  Inspection  of  Hybrid  Circuits  Earns  Mixed 
Reviews.  Hybrid  circuits  offer  unique  challenges  to  machine  vi¬ 
sion  inspection  systems.  Spitz,  S.  Leonard,  Special  Projects  Editor, 
Electronic  Packaging  &  Production,  EP&P,  October  1990,  pg.  56. 

Lasers  Fine  Tune  Thick  Film  Hybrids.  Laser  trimming  offers  high 
throughput,  simplified  programming  and  options  for  automation. 
Markstein,  Howard  W.,  Western  Editor,  Electronic  Packaging  & 
Production,  EP&P,  November  1990,  pg.  58. 


Adhesives  for  Component  Bonding.  Reliable  bonding  of  surface 
mount  devices  to  the  substrate  poses  a  severe  challenge.  Loctite 
Corp.,  Newington,  Conn.  EP&P,  November  1990  supplement,  pg.  1 
24. 

A  Manufacturing  Process  for  Tape  Automated  Bonding  Pads. 
AT&T  developed  a  selective  solder  coating  process  to  meet  cus¬ 
tomer  demands  for  high-density,  fine-pitch  devices.  J.E.  Harris, 
developmental  engineer;  M.P.  Kalliat,  technical  staff  member, 
AT&T  Microelectronics  Div.,  Richmond,  Va.  PCF,  November  1990, 
pg.  48. 

Process  Control  Success:  Gold  Bump  Plating  for  TAB.  An  optimi¬ 
zation  project  returns  control  to  a  defect-plagued  operation  and 
points  the  way  to  further  refinements.  TYau,  James;  Wright,  Judy; 
and  Williams,  Jeannie,  Hewlett-Packard,  Corvallis,  Ore.  SMT,  No¬ 
vember  1990,  pg.  50. 

Printed  Circuit  Laminates,  Materials,  Equipment 

Substrates  for  Fine-Pitch  SMDs.  All  problems  with  substrates 
were  not  foreseen;  lurking  in  background  were  additional  process 
parameters  that  need  to  be  resolved.  Gonzales,  Wil,  Polyclad 
Laminates,  Inc.,  Franklin,  N.H.  CM,  January  1990,  pg.  46. 

The  High-Yield  Challenge  in  Laminating  MLBs.  Proper  attention 
to  laminating  techniques,  process  parameters,  and  evaluation  and 
test  of  materials,  improves  quality  and  yield  of  multilayer  boards. 
Hinton,  Phillip  E.,  Hinton  PWB  Engineering,  Tticson,  Ariz.  EP&P, 
January  1990,  pg.  56. 

An  Overview  of  Commercial  and  Military  Packaging,  Part  2.  What 
materials  and  structures  are  most  effective  for  tailoring  the  coeffi¬ 
cient  of  thermal  expansion?  Gray,  Foster,  Senior  Member  of  Tech¬ 
nical  Staff,  Texas  Instruments,  Austin,  Texas,  PCF,  January  1990, 
pg.  95. 

An  Overview  of  Commercial  and  Military  Packaging,  Part  III.  A 
continuing  analysis  of  CTE  tailoring  reveals  the  impact  of  evolving 
technology  on  this  critical  segment  of  the  fabrication  process. 
Foster  Gray,  Senior  Member  of  Tech.  Staff,  Texas  Instruments, 
Austin,  Texas.  PCF,  February  1990,  pg.  120. 

Tape  Automated  Bonding:  The  Answer  to  VLSI  Packaging  Prob¬ 
lems.  Some  of  tab’s  Characteristics  have  clear  advantages  over 
wire  bonding  for  high  density  packages.  Kelly,  Mike  A.  3M  Co., 
Austin,  Texas.  EP&P,  February  1990,  pg.  90. 

Rolled  Copper  for  Flex  Applications.  In-house  study  shows  yield  1 
improvements  with  double-treated  rolled  copper  foil.  Chen,  Wei- 
Cheng,  Engineering  Manager,  Cal-Flex,  Inc.,  Anaheim,  Calif.  PC 
Fab,  March  1990,  pg.  34. 

A  New  Low-Dielectric  Material  for  PCBs.  A  low-dielectric  prepreg 
has  been  developed  to  enhance  electrical  properties  of  today’s 
high-technology  circuits.  Snyder,  William  W.,  Marketing  Man¬ 
ager,  Electrical  Composite  Materials,  W.L.  Gore  &  Associates,  Inc. 
Newark,  Del.  PCF,  March  1990,  pg.  41. 


Processing  CIC  PWBs.  This  material  involves  special  processing 
considerations,  but  the  potential  rewards  it  offers  are  numerous. 
Morris,  Stephen  E.  Morris  Consulting,  St.  Paul,  Minn.  PCF,  March 
1990,  pg.  60. 

Optimizing  Formable  Laminate.  A  fabricator’s  troubleshooting 
guide  for  working  with  an  unusual  material.  Schamback,  William 
W.,  Product  Manager,  BEND/flex  Material,  Rogers  Corp.,  Rogers, 
Conn.  PCF,  March  1990,  pg.  69. 


JANUARY  1991/115 


Flexible  Circuitry:  What  Are  We  Doing  About  the  ’90s?  The  new 
decade  brings  new  challenges  and  opportunities  for  flex  circuit 
fabricators.  Jacobi,  William,  President,  William  Jacobi  &  Associ¬ 
ates,  Inc.,  Bennington,  Vt.  FCF,  March  1990,  pg.  79. 


tive.  Resin  alternatives  for  SMT  and  their  impact  on  mechanical 
and  electrical  properties  are  discussed.  Garrou,  Phil;  Aldrich, 
Dale,  Dow  Chemical  Co.,  Midland,  Mich.  SMT,  August  1990,  pg. 
43. 
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The  Manufacturer  of  Laminates.  Knowledge  of  the  basic  laminate 
manufacturing  procedures  is  the  best  defense  against  the  perils 
of  PCB  processing.  Garlington,  Chris  A.,  technical  services  engi¬ 
neer,  General  Electric  Electromaterials,  Tlicker,  Ga.  PCF,  March 
1990,  pg.  92 


Etching  Fine  Line  Printed  Circuit  Boards.  In  the  past,  etching  has 
been  a  predictable  process.  But  circuits  with  finer  line  widths 
and  spaces  has  made  etching  much  more  important.  Fjelstad,  Joe, 
J.C.  Fjelstad  and  Associates,  Bellevue,  Wash.  EP&P,  August  1990, 
pg.  58. 


The  ESD  Control  Process  is  a  Tool  for  Managing  Quality.  ESD 
Control  Programs  follow  the  Total  Quality  Management  philoso¬ 
phy.  Brown,  Lonnie;  Burns,  Dan,  Smith  Brown  &  Associates,  Glen¬ 
dale,  Calif.  EP&P,  April  1990,  pg.  50. 

SMT  Applications:  Additive  Polymer  Technology  Can  Eliminate 
the  Need  to  Solder.  An  additive  polymer  circuit  technology  cuts 
manufacturing  costs  by  staff  PCBs  and  soldered  components  with 
flexible  film  circuits  and  bonded  components.  Poly-Flex  Circuits, 
Inc.,  Cranston,  R.I.  SMT,  April  1990,  pg.  51. 

Attacking  Smear  with  Permanganate  and  Plasma.  IVvo  old  des- 
mearing  favorites,  no  longer  considered  environmentally  friendly, 
•are  being  challenged  by  newer  technologies,  one  wet,  the  other 
dry.  Spitz,  S.  Leonard,  Special  Projects  Editor,  Electronic  Packag¬ 
ing  &  Production,  EP&P,  April  1990,  pg.  55. 

Seeking  The  Most  Cost-Effective  Interconnect  Solution  for  Elec¬ 
tronic  Equipment.  Some  of  the  many  possibilities  open  to  electron¬ 
ics  designers  and  how  these  opportunities  can  improve  economics 
and  performance  of  electronic  equipment.  Weinhold,  Michael, 
Product  Application  Manager.  Du  Pont  Company,  PCF,  April  1990, 
pg.  90. 

Cost-Effective  Design  and  Manufacture  of  EMC  and  Controlled- 
Impedance  PCBs.  The  key  to  this  technique  is  to  leave  as  much 
copper  as  possible  on  the  substrate.  Cotton,  Martin,  Packaging 
Technology  Manager,  Northern  Telecom  Europe  Ltd,  Hertford¬ 
shire,  England.  PCF,  April  1990,  pg.  98. 


The  Impact  of  New  Technology  on  PCB  Processing.  Printed  Cir¬ 
cuit  Board  Fabrication  is  changing  fast  under  the  drivers  like 
surface  mounting  and  multilayer  technology.  Ginsberg,  Gerry, 
Component  Data  Associates,  Lafayette  Hill,  Pa.  EP&P,  August  1990 
Supplement,  pg.  10. 

Interrelation  of  Design  and  Processing  in  Advanced  PCBs.  Today’s 
leading  edge  fabricators  grapple  with  such  design  issues  as  finer 
lines  and  more  lines  per  channel,  layer  count  debisions,  presence 
of  vias,  and  need  for  controlled  impedance.  Ginsberg,  Gerry,  Com¬ 
ponent  Data  Associates,  Lafayette  Hill,  Pa.  EP&P,  August  1990 
Supplement,  pg.  16. 

The  Status  of  Materials  Technology  for  MLBs.  New  laminates, 
new  reinforcement,  and  constraining  core  materials  and  resin 
coated  copper  foil  are  here  today  for  advanced  MLBs.  Ginsberg, 
Gerry,  Component  Data  Associates,  Lafayette  Hill,  Pa.  EP&P, 
August  1990  supplement,  pg.  22. 

Registration  and  Lamination  of  the  Layers  in  the  Stack.  Complex¬ 
ity  of  MLBs  grows  with  layer  count.  New  technology  will  help 
the  fabricator  to  manage  it.  Ginsberg,  Gerry,  Component  Data 
Associates,  Lafayette  Hill,  Pa.  EP&P,  August  1990  supplement, 
pg.  49. 

Rigid-Flex  Delamination.  A  new  aluminum  template  combats 
problems  associated  with  plasma  processing.  Cherf,  Robert  M., 
Senior  Quality  Engineer,  Martin  Marietta  Missile  Systems,  Ocala, 
Fla.  PCF,  September  1990,  pg.  134. 


Multilayer  Bonding:  Current  Technology  and  a  New  Alternative. 
An  old  process  gains  new  luster  with  the  promise  of  improved 
epoxy/polimide  bond  strength.  Dietz,  K.H.;  Palladino,  J.V.;  Vitale, 
A.C.  DuPont  Electronics,  Applied  Technology  Group,  Wilmington, 
Del.  PCF,  May  1990,  pg.  46. 

Users  Solve  3-D  Packaging  Problems.  Several  OEMs  tell  how  they 
applied  molded  boards  and  bendable  substrates  to  three- 
dimensional  packaging  problem.s.  Keeler,  Robert,  Senior  Editor, 
Electronic  Packaging  &  Production,  EP&P,  May  1990,  pg.  56. 

SMT  Laminates.  Properties  tailored  to  growing  market  SMT  lami¬ 
nates.  Murray,  Jerry,  West  Coast  Editor,  Circuits  Manufacturing, 
CM,  July  1990,  pg.  30. 

Low  Temperature  Co-Fired  Multilayers  Will  Thrive  in  Multichip 
Modules.  For  demanding  applications,  low  temperature  co-firing 
compares  favorably  with  established  interconnect  technologies, 
even  thin  film.  Lischner,  David;  Morabito,  Joe;  and  Capers,  Rusty, 
AT&T,  Allentown  Pa.;  Du  Pont  Electronics,  Wilmington,  Del. 
EP&P,  July  1990,  pg.  48. 

Multichip  Modules:  An  Overview  of  Design,  Materials,  and  Proc¬ 
esses.  MCMs  offer  higher  I/O  accommodation  and  greater  signal 
processing  speeds.  Rossi,  Robert  D.,  National  Starch  and  Chemical 
Co.,  Bridgewater,  N.J.  SMT,  August  1990,  pg.  17. 

Circuit  Board  Technologies  for  the  ’90s  from  a  Materials  Perspec¬ 


TYends  in  Electronic  Substrate  Technology.  PC  board  substrates 
are  becoming  increasingly  important  components  in  electronic 
equipment.  Analysis  of  laminate  properties  reveals  paths  toward 
their  commercial  acceptance  and  use.  Senese,  Tony,  Nelco  Prod¬ 
ucts,  Inc.,  Fullerton,  Calif.  EP&P,  September  1990,  pg.  40. 

Critical  Mix-Up.  Laminator  brings  epoxy  resin  batching  to  a  new 
level  of  control.  Edelmann,  Gene  F.;  and  Nguyen.  Tim,  Copper 
Laminates  Div.  of  Westinghouse  Electric  Corp.,  Sylmar,  Calif.  PC 
Fab,  November  1990,  pg.  64. 

Printed  Circuit  Fabrication  Equipment 

The  High-Yield  Challenge  in  Laminating  MLBs.  Proper  attention 
to  laminating  techniques,  process  parameters,  and  evaluation  and 
test  of  materials,  improves  quality  and  yield  of  multilayer  boards. 
Hinton,  Phillip  E.,  Hinton  PWB  Engineering,  TVicson,  Ariz.  EP&P, 
January  1990,  pg.  56. 

Photoplotter,  Workstation  Increase  Throughput  of  Through-Hole 
and  Multilayer  Boards.  Laser  photoplotter  aids  board  manufac¬ 
turer  with  different  jobs  and  batch  sizes.  Hodson,  Tim,  Electronic 
Packaging  &  Production,  EP&P,  February  1990,  pg.  142. 

Guide  to  Plating  High  Aspect  Ratio  Holes.  It  is  possible  to  metalize 
long,  very  fine  holes  without  an  intimate  knowledge  of  chemistry 
and  fluid  dynamics.  Spitz,  S.  Leonard,  Special  Projects  Editor, 
Electronic  Packaging  &  Production,  EP&P,  March  1990,  pg.  54. 
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Rapid  Determination  of  Ionic  Contaminants  by  Two-Dimensional, 
High-Performance  Liquid  Chromatography.  A  chromatographic 
system  has  proven  to  separate  and  detect  weak  and  strong  anions. 
Dunn,  Michael  H.,  Northern  Telecom,  Inc.,  Nashville,  Tenn.  SMT, 
March  1990,  pg.  40. 

Autoclave  Usage  in  the  PCB  Industry.  The  vacuum  press  provides 
uniform  laminate.  Haskins,  Don;  and  Lake,  Matt,  Digital  Equip¬ 
ment  Corp.  CM,  March  1990,  pg.  72. 

The  Reasons  for  Edge  Beveling.  Why  is  this  simple  hut  effective 
technique  often  omitted?  Houle,  Warren  R.,  Marketing  Manager, 
OAC  Mfg.  Co.  Ltd,  Irvine,  Calif.  PCF,  March  1990,  pg.  83. 

Case  History:  From  Spec  to  Beta  Site  in  Three  Months  -  Mercury 
Computer  Systems  Shaves  Time-to-Market  of  High-Density 
Boards.  Dozier,  Paul;  Yacovitch,  Bill,  Mercury  Computer  Systems, 
Inc.,  Lowell,  Mass.  SMT,  April  1990,  pg.  22. 

The  Design  and  Manufacture  of  Metal  Mask  Stencils  -  Meeting 
the  Challenge  of  Fine  Pitch  Technology.  SMT  puts  additional  de¬ 
mands  on  fabricators  of  metal  mask  stencils.  Coleman,  Dr.  William 
E.;  Myklak,  Robert,  Photo  Stencil,  Inc.,  Colorado  Springs,  Colo. 
SMT,  May  1990,  pg.  26. 

Small  Hole  Drilling  Is  More  Than  ’Boring’  Little  Holes.  As  printed 
circuit  board  holes  get  smaller,  board  fabricators  are  faced  with 
‘deeper’  challenges.  Goulet,  Dave,  Users  Group  Enterprises, 
Laguna  Beach,  Calif.  EP&P,  May  1990,  pg.  80. 

Can  Chemistry  he  Environmentally  Attractive?  Reducing  the 
quantity  and  level  of  hazardous  chemicals  is  on  the  minds  of 
every  board  fabricator.  Bracht,  William;  Senior  Blackhole  Spe¬ 
cialist;  Piano,  Anthony,  Research  Associate,  Olin  Chemical, 
Portsmouth,  N.H.  PCF,  June  1990,  pg.  102. 

Evaporation  Technology:  A  Tool  for  Waste  Minimization.  This 
technique  reduces  waste  volume  and  provides  deionized  water 
for  reuse.  Driscoll,  Terence  P.,  Vice  President,  Waste  Purification 
Systems,  Inc.,  Atlanta,  Ga.  PCF,  June  1990,  pg.  38. 

Seven  Crucial  Issues  in  Ion  Exchange.  To  maintain  an  efficient 
system,  consider  these  criteria.  Hosea,  M.;  Nelis,  P.;  Mayne,  M.; 
Greene,  M.,  Bio-Recovery  Systems,  Inc.,  Las  Cruces,  N.M.  PCF, 
June  1990,  pg.  44. 

Ion  Exchange  in  a  PCB  Facility.  This  technology  satisfies  environ¬ 
mental  requirements  -  with  the  bonus  of  reduced  costs  and  in¬ 
creased  rinse  water  quality.  Sprinkle,  Mitchell,  Chemical  Engi¬ 
neer,  Proto  Systems  of  Atlanta,  Alpharetta,  Ga.  PCF,  June  1990, 
pg.  56. 

Wastewater  Control.  How  three  PCB  shops  are  handling  the  prob¬ 
lem.  Kowalski,  Mark,  Vice  President,  Aero-DDL,  Anaheim,  Calif. 
PCF,  June  1990,  pg.  60. 

CAD  Photoplotting  Considerations  for  Surface  Mount  Designs. 
Common  problems  occur  when  plotting  artwork  and  manufactur¬ 
ing  PCBs.  Klages,  Scott,  Orbot,  Inc.,  Santa  Ana,  Calif.  SMT,  July 
1990,  pg.  29. 

Etching  Fine  Line  Printed  Circuit  Boards.  In  the  past,  etching  has 
been  a  predictable  process.  But  circuits  with  finer  line  widths 
and  spaces  has  made  etching  much  more  important.  Fjelstad,  Joe, 
J.C.  Fjelstad  and  Associates,  Bellevue,  Wash.  EP&P,  August  1990, 
pg.  58. 

The  Impact  of  New  Technology  on  PCB  Processing.  Printed  Cir¬ 
cuit  Board  Fabrication  is  changing  fast  under  the  drivers  like 


surface  mounting  and  multilayer  technology.  Ginsberg,  Gerry, 
Component  Data  Associates,  Lafayette  Hill,  Pa.  EP&P,  August  1990 
Supplement,  pg.  10. 

Interrelation  of  Design  and  Processing  in  Advanced  PCBs.  Today’s 
leading  edge  fabricators  grapple  with  such  design  issues  as  finer 
lines  and  more  lines  per  channel,  layer  count  decisions,  presence 
of  vias,  and  need  for  controlled  impedance.  Ginsberg,  Gerry,  Com¬ 
ponent  Data  Associates,  Lafayette  Hill,  Pa.  EP&P,  August  1990 
Supplement,  pg.  16. 

New  Technology  for  Imaging  Circuits  on  Multilayer  Boards.  CAD 
and  laser  photoplotting  have  revolutionized  the  front-end  of  imag¬ 
ing.  Development  now  centers  on  improving  image  transfer. 
Ginsberg,  Gerry,  Component  Data  Associates,  Lafayette  Hill,  Pa. 
EP&P,  August  1990  supplement,  pg.  32. 

Wet  Processing,  Drilling  and  Inspection  for  MLBs.  Increasing  mul¬ 
tilayer  use  sparks  new  solutions  for  back  end  processes  of  PCB 
fabrication.  Ginsberg,  Gerry,  Component  Data  Associates,  Lafay¬ 
ette,  Pa.  EP&P,  August  1990  supplement,  pg.  41. 

Registration  and  Lamination  of  the  Layers  in  the  Stack.  Complex¬ 
ity  of  MLBs  grows  with  layer  count.  New  technology  will  help 
the  fabricator  to  manage  it.  Ginsberg,  Gerry,  Component  Data 
Associates,  Lafayette  Hill,  Pa.  EP&P,  August  1990  supplement, 
pg.  49. 

Electroless  Copper  Technology  in  Transition.  Electroless  technol¬ 
ogy  has  steadily  improved  for  a  decade,  addressing  environmental 
concerns  and  the  advent  of  new  high-temp  resins,  and  increasing 
in  stability  and  efficiency.  Keeler,  Robert,  Senior  Editor,  Elec¬ 
tronic  Packaging  &  Production,  EP&P,  October  1990,  pg.  70. 

Multichip  Modules  for  Today’s  VLSI  Circuits.  Thin  film,  multi¬ 
layer  interconnect  technology  achieves  both  high  density  and  high 
speed.  Maravec,  Thomas  J.;  Jensen,  Ronald  J.;  Coogan,  Sharon  A.; 
and  Stuebs,  Jack  W.,  Honeywell  Solid  State  Electronics  Center, 
Plymouth,  Minn.,  Strategic  Systems  Operations,  Clearwater,  Fla. 
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Phototools  are  Developing  the  Future  of  PCBs.  Photoplotter  tech¬ 
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Drilling:  Conquering  the  Multilayer.  Can  eight-layer  boards  be 
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February  1990,  pg.  36. 
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als,  Sandvik  Hard  Materials  Ltd.,  Conventry,  England.  PC  Fab, 
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Selecting  Overlay  Energy  Material  for  Small-Hole  Drilling.  The 
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How  to  Drill  Small  Holes.  A  checklist  for  achieving  maximum 
stack  heights  and  acceptable  registration.  Smith,  Jon  M.,  Applica- 
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tions  Engineer,  Carbide  International,  Chicago,  Ill.  PC  Fab,  Febru¬ 
ary  1990,  pg.  56. 

Drilling  Protocol.  How  does  an  Etherr..>t  LAN  cable  plug  into  a 
drill?  Wedge,  Todd  S.,  Marketing  Director,  Centrum  Research 
Inc.,  Dallas,  Texas.  PC  Fab,  February  1990,  pg.  67. 
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Attacking  Smear  with  Permanganate  and  Plasma.  IWo  old  des- 
mearing  favorites,  no  longer  considered  environmentally  friendly, 
are  being  challenged  by  newer  technologies,  one  wet,  the  other 
dry.  Spitz,  S.  Leonard,  Special  Projects  Editor,  Electronic  Packag¬ 
ing  &  Production,  EP&P,  April  1990,  pg.  55. 

Drill  Tips.  Understanding  tolerances  and  how  to  compensate  for 
them  with  difference  ranges  of  drill  bits.  Users  Group  Enterprises, 
Laguna  Beach,  Calif.  PC  Fab,  May  1990,  pg.  114. 

Small  Hole  Drilling  Is  More  Than  “Boring”  Little  Holes.  As 
printed  circuit  board  holes  get  smaller,  board  fabricators  are  faced 
with  ‘deeper’  challenges.  Goulet,  Dave,  Users  Group  Enterprises, 
Laguna  Beach,  Calif.  EP&P,  May  1990,  pg.  80. 

Wet  Processing,  Drilling  and  Inspection  for  MLBs.  Increasing  mul¬ 
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fabrication.  Ginsberg,  Gerry,  Component  Data  Associates,  Lafay¬ 
ette,  Pa.  EP&P,  August  1990  supplement,  pg.  41. 

Rigid-Flex  Delamination.  A  new  aluminum  template  combats 
problems  associated  with  plasma  processing.  Cherf,  Robert  M., 
Senior  Quality  Engineer,  Martin  Marietta  Missile  Systems,  Ocala, 
Fla.  PC  Fab,  September  1990,  pg.  134. 
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An  Analysis  of  the  Titanium  Effect.  Small  amounts  of  titanium 
in  acid  copper  sulfate  did  not  affect  the  plated  copper,  but  did 
interfere  with  CVS  brightener  analysis.  Russell,  David,  Laboratory 
Manager,  Digital  Equipment  Corp.,  Greenville,  S.C.  PCF,  January 
1990,  pg.  113. 

New  Copper  Surface  Treatment  for  Polyimide  Multilayer  PWBs. 
The  increasing  importance  of  adhesion  in  multilayer  boards 
makes  this  new  treatment  process  a  valuable  addition  to  the  pro¬ 
duction  process.  Akahoski,  Hauruo;  Suzuke,  Yoshihiro;  Kogawa, 
Kiyonori;  Wajima,  Motoyo,  Hitachi  Research  Laboratory,  Hitachi 
Ltd,  Hitachi-Shi,  Japan  and  Kanagawa  Works,  Hitachi  Ltd.,  Hatano, 
Japan.  PCF,  January  1990,  pg.  82. 

Guide  to  Plating  High  Aspect  Ratio  Holes.  It  is  possible  to  metalize 
long,  very  fine  holes  without  an  intimate  knowledge  of  chemistry 
and  fluid  dynamics.  Spitz,  S.  Leonard,  Special  Projects  Editor, 
Electronic  Packaging  &  Production,  EP&P,  March  1990,  pg.  54. 

Attacking  Smear  with  Permanganate  and  Plasma.  IVvo  old  des- 
mearing  favorites,  no  longer  considered  environmentally  friendly, 
are  being  challenged  by  newer  technologies,  one  wet,  the  other 
dry.  Spitz,  S.  Leonard,  Special  Projects  Editor,  Electronic  Packag¬ 
ing  &  Production,  EP&P,  April  1990,  pg.  55. 

Plating  Challenges.  Small  holes  and  planarity  pose  problems  in 
PCB  plating.  Murray,  Jerry,  West  Coast  Editor,  Circuits  Manufac¬ 
turing,  CM,  April  1990,  pg.  90. 

Copper  Circuitization:  Present  Practices  and  Principles,  Part  I. 
Various  methods  of  generating  copper  circuits  are  evaluated  in 


terms  of  performance,  economics  and  environmental  impact. 
Reid,  J.;  Underkoffler,  W.;  Bindra,  P.;  Galasco,  R.,  IBM  Systems 
Technology  Division,  Endicott,  N.Y.  PCF,  May  1990,  pg.  22. 

Blackhole  Update.  A  status  report  on  this  unique  technology. 
PCF,  May  1990,  pg.  36. 

In-Tank  Filtration/Solution  Purification.  New  developments 
mark  the  end  of  a  “silent  era”in  PCB  process.  Horvath,  Gene, 
President,  Flo  King  Filter  Systems,  Longwood,  Fla.  PCF,  May  1990, 
pg.  71. 

Rediscovering  Oxides.  The  original  objective  of  this  experiment 
was  achieved,  but  it  was  the  unexpected  findings  that  proved  to 
he  the  major  discovery.  Boarts,  Charlene,  Chemist;  Sedlak,  Ruby, 
Technical  Director/Sales  Manager,  RD  Chemical  Co,  Mountain 
View,  Calif.  PCF,  May  1990,  pg.  78. 

Can  Chemistry  he  Environmentally  Attractive?  Reducing  the 
quantity  and  level  of  hazardous  chemicals  is  on  the  minds  of 
every  board  fabricator.  Bracht,  William;  Senior  Blackhole  Spe¬ 
cialist;  Piano,  Anthony,  Research  Associate,  Olin  Chemical, 
Portsmouth,  N.H.  PCF,  June  1990,  pg.  102. 

Controlling  Particulate  Contamination  in  Baths.  Dust,  dirt  and 
impurities  too  small  to  see  or  touch  can  lead  to  board  rejection 
and  low  yields.  Ayral,  Phd,  Seyda,  Staff  Scientist,  Pall  Corp.,  Sci¬ 
entific  and  Laboratory  Services  Department,  East  Hills,  N.Y.  PCF, 
June  1990,  pg.  79. 

The  Case  for  Metal  Recovery.  Metals  dissolved  in  PCB  process 
solutions  can  be  recovered  by  several  technologies,  as  an  integral 
part  of  waste  management.  Spitz,  S.  Leonard,  Special  Projects 
Editor,  Electronic  Packaging  &  Production,  EP&P,  July  1990,  pg.  44. 

Interrelation  of  Design  and  Processing  in  Advanced  PCBs.  Today’s 
leading  edge  fabricators  grapple  with  such  design  issues  as  finer 
lines  and  more  lines  per  channel,  layer  count  decisons,  presence 
of  vias,  and  need  for  controlled  impedance.  Ginsberg,  Gerry,  Com¬ 
ponent  Data  Associates,  Lafayette  Hill,  Pa.  EP&P,  August  1990 
Supplement,  pg.  16. 

Wet  Processing,  Drilling  and  Inspection  for  MLBs.  Increasing  mul¬ 
tilayer  use  sparks  new  solutions  for  back  end  processes  of  PCB 
fabrication.  Ginsberg,  Gerry,  Component  Data  Associates,  Lafay¬ 
ette,  Pa.  EP&P,  August  1990  supplement,  pg.  41. 

Lightning  in  a  Jar.  Electrostatic  spraying  solder  coating  tech¬ 
niques.  Murray,  Jerry,  West  Coast  Editor,  Circuits  Manufacturing, 
CM,  August  1990,  pg.  62. 

Specifications  for  Quality  Copper  Anodes.  Minimally,  you  should 
look  for  products  that  meet  governmental  guidelines  for  purity. 
Walker,  Chuck  W.,  Manufacturing  Metallurgist,  Univertical  Corp., 
Detroit,  Mich.  PCF,  August  1990,  pg.  67. 

Electroless  Copper  Technology  in  TYansition.  Electroless  technol¬ 
ogy  has  steadily  improved  for  a  decade,  addressing  environmental 
concerns  and  the  advent  of  new  high-temp  resins,  and  increasing 
in  stability  and  efficiency.  Keeler,  Robert,  Senior  Editor,  Elec¬ 
tronic  Packaging  &  Production,  EP&P,  October  1990,  pg.  70. 

Printed  Circuit  Etching  Systems,  Chemicals 

Evaluation  of  Fluorocarbon  Etchants.Tesis  were  performed  using 
three  different  etchants  on  woven  and  nonwoven  fiberglass.  Carl 
Brogado,  Process  Engineer,  Ball  Communication  Systems  Div., 
Westminster,  Colo.  PCF,  January  1990,  pg.  113. 
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Attacking  Smear  with  Permanganate  and  Plasma.  IVvo  old  des- 
mearing  favorites,  no  longer  considered  environmentally  friendly, 
are  being  challenged  by  newer  technologies,  one  wet,  the  other 
dry.  Spitz,  S.  Leonard,  Special  Projects  Editor,  Electronic  Packag¬ 
ing  &  Production,  EP&P,  April  1990,  pg.  55. 

Fine-Line  Processing;  The  ’90s  Are  Here.  Have  we  pushed  this 
technology  to  the  limit?  Gurian,  Marshall  I.  Advanced  Systems, 
Inc.,  Phoenix,  Ariz.  PCF,  May  1990,  pg.  64. 

The  Case  for  Metal  Recovery.  Metals  dissolved  in  PCB  process 
solutions  can  be  recovered  by  several  technologies,  as  an  integral 
part  of  waste  management.  Spitz,  S.  Leonard,  Special  Projects 
Editor,  Electronic  Packaging  &  Production,  EP&P,  July  1990,  pg.  44. 

Etching  Fine  Line  Printed  Circuit  Boards.  In  the  past,  etching  has 
been  a  predictable  process.  But  circuits  with  finer  line  widths 
and  spaces  has  made  etching  much  more  important.  Fjelstad,  Joe, 
J.C.  Fjelstad  and  Associates,  Bellevue,  Wash.  EP&P,  August  1990, 
pg.  58. 

Interrelation  of  Design  and  Processing  in  Advanced  PCBs.  Today’s 
leading  edge  fabricators  grapple  with  such  design  issues  as  finer 
lines  and  more  lines  per  channel,  layer  count  decisions,  presence 
of  vias,  and  need  for  controlled  impedance.  Ginsberg,  Gerry,  Com¬ 
ponent  Data  Associates,  Lafayette  Hill,  Pa.  EP&P,  August  1990 
Supplement,  pg.  16. 

Wet  Processing,  Drilling  and  Inspection  for  MLBs.  Increasing  mul¬ 
tilayer  use  sparks  new  solutions  for  back  end  processes  of  PCB 
fabrication.  Ginsberg,  Gerry,  Component  Data  Associates,  Lafay¬ 
ette,  Pa.  EP&P,  August  1990  supplement,  pg.  41. 

Rigid-Flex  Delamination.  A  new  aluminum  template  combats 
problems  associated  with  plasma  processing.  Cherf,  Robert  M., 
Senior  Quality  Engineer,  Martin  Marietta  Missile  Systems,  Ocala, 
Fla.  PCF,  September  1990,  pg.  134. 

Printed  Circuit  Cleaning  Equipment,  Solutions 

Ultrasonic  Cleaning:  What’s  the  Buzz?  Ancient  spec  bans  US  ma¬ 
chines.  Murray,  Jerry,  West  Coast  Editor,  Circuits  Manufacturing, 
CM,  January  1990,  pg.  72. 

!  How  Clean  is  Centrifugal  Clean?  Tests  with  five  compounds  show 
I  centrifugal’s  effectiveness.  Randolph,  Steve,  Accel  Corp.,  Plano, 

!  Texas,  CM,  February  1990,  pg.  90. 

CFC-Alternatives  Reach  Critical  Mass.  Three  years  after  Montreal, 
industry  begins  eliminating  CFCs.  Brinton,  James  B.,  Contributing 
Editor,  Circuits  Manufacturing,  CM,  April  1990,  pg.  14. 

i  New  HCFC  Material  Passes  Phase  2  Test.  CFC  replacement  clears 
a  major  hurdle.  Bonner,  J.K.,  Allied-Signal  Inc.,  Melrose  Park,  Ill. 
CM,  April  1990,  pg.  19. 

Semiaqeous:  A  progress  Report.  Addressing  the  issues  of  perform¬ 
ance,  machine  safety,  and  environmental  impact.  Attalla,  Gary, 
Product  Manager,  Vitronics  Corp.,  Newmarket,  N.H.  CM,  April 
1990,  pg.  22. 

User  Qualifies  Terpene  Cleaning.  The  terpene  process  was  evalu¬ 
ated  for  performance,  compatibility,  waste  discharge  and  cost. 
Hamblett,  Gregory  W.;  and  Larsson,  Glenn  A.,  CalComp,  Hudson, 
N.H.  CM,  April  1990,  pg.  28. 

Semiaqueous  Steps  Forward.  Advantages  of  and  process  options 
for  hydrocarbon-based  cleaners.  Dishart,  Dr.  K.T.;  Wolff,  M.C., 


E.l.  du  Pont  de  Nemours  &  Co.,  Inc.,  Wilmington,  Dei.  CM,  April 
1990,  pg.  36. 

From  Solvent  to  Aqueous  Cleaning.  A  case  study  of  how  to  make 
the  switch;  how  and  why  one  company  made  the  switch. 
Morteson,  Del,  Toshiba  America  Information  Systems,  Irvine, 
Calif.  CM,  April  1990,  pg.  41.  Circuits  Manufacturing  name  was 
changed  to  Circuits  Assembly  beginning  with  the  October  1990 
issue. 

Attacking  Smear  with  Permanganate  and  Plasma.  'IVvo  old  des- 
mearing  favorites,  no  longer  considered  environmentally  friendly, 
are  being  challenged  by  newer  technologies,  one  wet,  the  other 
dry.  Spitz,  S.  Leonard,  Special  Projects  Editor,  Electronic  Packag¬ 
ing  &  Production,  EP&P,  April  1990,  pg.  55. 

Cover  Gas  Soldering  Leaves  Nothing  to  Clean  Off  PCB  Assembly. 
Suppliers  and  users  are  working  diligently  to  solve  the  problem 
of  residual  flux  removal  from  soldered  boards.  The  solution  may 
be  no-flux  soldering.  Fodor,  Peter;  Lensch,  Peter  J.,  OCS-SMT 
Automation  Inc.,  Montreal,  Canada.  EP&P,  April  1990,  pg.  64. 

An  Analysis  of  Three  Aqueous  Cleaning  Methods.  Results  of 
cleaning  with  a  saponifier  solution,  DI  water  and  the  terpene 
agent.  Elliott,  Donald  A.,  Director  of  Advanced  Technology,  Elec- 
trovert  Ltd.,  Laprairie,  Quebec,  Canada.  CM,  April  1990,  pg.  44. 

The  Question  of  Surface  Preparation;  Mechanical  or  Chemical? 
It’s  agreed  that  the  board  has  to  be  clean,  but  which  technique 
is  best?  Weidner,  Gary  A.,  Vice  President  Marketing,  Electronic 
Chemical  Systems  Group  with  Androx  Ind.,  La  Mirada,  Calif. 
PCF,  May  1990,  pg.  61. 

The  Case  for  Metal  Recovery.  Metals  dissolved  in  PCB  process 
solutions  can  be  recovered  by  several  technologies,  as  an  integral 
part  of  waste  management.  Spitz,  S.  Leonard,  Special  Projects 
Editor,  Electronic  Packaging  &  Production,  EP&P,  July  1990,  pg.  44. 

Water-Alcohol  Wades  In.  New  batch  cleaning  process  achieves 
low  ionic  test  results.  Glass,  Steven  D.,  Director  of  Marketing  & 
Sales,  Electronic  Controls  Design,  Inc.,  Milwaukie,  Ore.  CM,  July 
1990,  pg.  36. 

Wet  Processing,  Drilling  and  Inspection  for  MLBs.  Increasing  mul¬ 
tilayer  use  sparks  new  solutions  for  back  end  processes  of  PCB 
fabrication.  Ginsberg,  Gerry,  Component  Data  Associates,  Lafay¬ 
ette,  Pa.  EP&P,  August  1990  supplement,  pg.  41. 

Successful  PCB  Water  Cleaning  Systems.  Cleaning  PCBs  safely 
is  an  extremely  important  assembly  issue.  Aqueous  cleaning  sys¬ 
tems  are  aiding  assemblers  with  this  critical  issue.  Andrus,  James 
J.,  Hollis  Automation,  Inc.,  Nashua,  N.H.  EP&P,  October  1990,  pg. 
64. 

Bare  Board  Inspection/Test  Instruments,  Systems 

The  High-Yield  Challenge  in  Laminating  MLBs.  Proper  attention 
to  laminating  techniques,  process  parameters,  and  evaluation  and 
test  of  materials,  improves  quality  and  yield  of  multilayer  boards. 
Hinton,  Phillip  E.,  Hinton  PWB  Engineering,  TXicson,  Ariz.  EP&P, 
January  1990,  pg.  56. 

High-Voltage  Testing.  The  key  to  higher  quality  and  lower  cost 
of  the  final  product  lies  in  better  up-front  testing;  the  question 
is  how  to  test  bare  boards  more  accurately.  Wilke,  Dave,  Everett/ 
Charles  Test  Equipment,  Inc.,  Pomona,  Calif.  CM,  January  1990, 
page  89. 

High-Voltage  Testing.  The  key  to  higher  quality  and  lower  cost 
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of  the  final  product  lies  in  better  up-front  testing  or  how  to  test 
bare  boards  more  accurately.  Wilke,  Dave,  Everett/Charles  Test 
Equipment,  Inc.,  Pomona,  Calif.  CM,  January  1990,  pg.  89. 


Aa  Overview  of  Automatic  Optical  Inspection.  The  requirements 
of  AOl  for  surface  mount  are  continuing  to  become  more  stringent. 
Mead,  Donald  C.,  IRI  Vision,  Carlsbad,  Calif.  SMT,  February  1990, 
pg.  48. 


AOI  Helps  Fine  Line  PCB  Fabricators  Refine  Processes.  Engineers 
analyze  data  to  determine  the  type  of  corrective  action  needed 
to  bring  a  process  in  line.  Pirocanac,  Diana,  Managing  Editor, 
Special  Publications,  Electronic  Packaging  &  Production,  EP&P, 
March  1990,  pg.  76. 


The  Human  Role  in  Inspecting  TAB  Outer  Lead  Bonds.  A  subjec¬ 
tive  approach  to  inspection  has  helped  new  technology  programs. 
Bruno,  Louis  A.,  Data  General  Corp.,  Portsmouth,  N.H.  EP&P, 
March  1990,  pg.  81. 


Probing  ATE  Trends  in  the  1990s.  Automated  test  equipment  is 
riding  the  popularity  wave  of  SMT  and  FPT.  Creeden,  Joseph  M., 
Testerion  Laboratories,  Cucamonga,  Calif.  SMT,  March  1990,  pg. 
43. 


Bare-Board  Testing  and  Pad  Damage.  Be  Cautious  when  testing 
with  a  translator  fixture.  Aksu,  Allen,  President,  Program  Data, 
Inc.,  Irvine,  Calif  PCF,  April  1990,  pg.  86. 


Manual  Techniques  for,  Military/Aerospace  SMT  Testing.  Testing 
fine  pitch  devices  requires  many  traditional  method  soft  test  fix- 
turing.  Logan,  John  K.,  Inter-Logic  Systems  Co.,  Inc.,  Garden 
Grove,  Calif  SMT,  May  1990,  pg.  39. 


Complex  Board  Development  Aided  by  Moving  Probe  Testers. 
Complex  PCB  production  testing  is  enhanced  using  a'  moving 
probe  tester.  Hodson,  Tim,  Electronic  Packaging  &  Production, 
EP&P.  June  1990,  pg.  105. 


The  Current  State  and  Fiiture  of  AOL  An  industry  still  on  the 
move.  Eldan,  Eli,  Vision  Product  Manager;  Feingold,  Chuck,  U.S. 
West  Coast  Sales  Manager.  Optrotech  Inc.,  Santa  Ana,  Calif  CM, 
June  1990,  pg.  49. 


Rosemarie  G.,  Multilayer  Production  Supervisor,  Zycon  Corp, 
Santa  Clara,  Calif  PCF,  August  1990,  pg.  35. 


Problem  Solving  with  SEM/EDX.  These  two  tools  are  valuable 
for  identifying  performance  failures.  Lazar,  Claudia  J.,  General 
Manager.  TYace  Laboratories,  Linthicum,  Md.  PCF,  August  1990, 
pg.  42. 


The  Analytical  Technique.  Joining  the  ranks  of  comparison  and 
design  rule  systems,  this  method  represents  a  third  approach  to 
AOI.  Lloyd,  Roy,  Managing  Director,  Lloyd  Doyle  Ltd.,  Surrey, 
England.  PCF,  July  1990,  pg.  83. 


The  Status  of  Materials  Technology  for  MLBs.  New  laminates, 
new  reinforcement,  and  constraining  core  materials  and  resin 
coated  copper  foil  are  here  today  for  advanced  MLBs.  Ginsberg, 
Gerry,  Component  Data  Associates,  Lafayette  Hill,  Pa.  EP&P, 
August  1990  supplement,  pg.  22. 


Where  is  ET’s  Home?  The  integration  of  electrical  test  in  CIM. 
Grasso,  James  G.,  Circuitest  Services,  Inc.,  Nashua  N.H.  CM, 
August  1990,  pg.  57. 


New  Challenges  in  Packaging  Power  Hybrids.  Copper-plated  ce¬ 
ramic  substrates,  in  theory,  have  certain  advantages  over  conven¬ 
tional  cermet  thick  film  materials  in  packaging  power  hybrid  cir¬ 
cuits.  Evans,  Thomas  C.;  Newell,  George  S.;  Sergent,  Dr.  Jerry  E.; 
and  Fbdala,  John,  Advanced  Energy  Industries,  Ft.  Collins,  Colo.; 
R.F.  Hybrids,  Bellingham,  Wash.;  Enthone  Inc.,  West  Haven  Conn. 
EP&P,  September  1990,  pg.  46. 


The  Right  Continuity  Test  Parameters.  Reality  -  not  theory  - 
should  determine  test  levels.  Hroundas,  George,  President,  TYace 
Instruments,  Canoga  Park,  Calif  PCF,  September  1990,  pg.  107. 


The  Future  of  PCB  Testing.  Will  today’s  test  methods  be  sufficient 
for  tomorrow’s  PCBs?  Colbert,  Dennis,  Marketing  Representative, 
DIT-MCO  International,  Kansas  City,  Mo.  PCF,  September  1990, 

pg.  66. 


Machine  Vision  for  Inspection  of  Hybrid  Circuits  Earns  Mixed 
Reviews.  Hybrid  circuits  offer  unique  challenges  to  machine  vi¬ 
sion  inspection  systems.  Spitz,  S.  Leonard,  Special  Projects  Editor, 
Electronic  Packaging  &  Production,  EP&P,  October  1990,  pg.  56. 


Automated  Solder  Inspection:  Key  to  Higher  PCB  Yields.  Impend¬ 
ing  board-yield  crisis  is  not  the  result  of  declining  quality,  but 
of  increasing  board  complexity  in  the  face  of  unchanging  quality. 
Hendricks,  Ryan,  Four  Pi  Systems,  San  Diego,  Calif  SMT,  Novem¬ 
ber  1990,  pg.  35. 


Materials  Handling/Conveying  Equipment 


Unisys  Systems  Manufacturing  Wins  Electronics  Factory  Automa¬ 
tion  Honor.  CIM  efforts  help  printed  circuit  board  assembly  facil¬ 
ity  win  award  from  EP&P  and  Electronic  Business.  Krukowski, 
John,  Associate  Editor,  Electronic  Packaging  &  Production,  EP&P, 
February  1990,  pg.  161. 


SMT  Applications:  Conveyor  Systems  Boosts  Assembly  Line  Pro¬ 
ductivity,  Automation.  Production  at  a  board  manufacturer  is  en¬ 
hanced  with  a  new  conveyor  systems.  SMT,  March  1990,  pg.  51. 


Wet  Processing,  Drilling  and  Inspection  for  MLBs.  Increasing  mul¬ 
tilayer  use  sparks  new  solutions  for  back  end  processes  of  PCB 
fabrication.  Ginsberg,  Gerry,  Component  Data  Associates,  Lafay¬ 
ette,  Pa.  EP&P,  August  1990  supplement,  pg.  41. 


Cassette  Autoloader  Helps  Automate  Hybrid  Circuit  Assembly, 
Boosts  Productivity.  AG  Communications  installed  a  cassette 
autoloader  to  improve  productivity  and  quality  in  its  laser  trim 
department.  Hodson,  Tim,  Electronic  Packaging  &  Production, 
EP&P,  April  1990,  pg.  95. 


Registration  and  Lamination  of  the  Layers  in  the  Stack.  Complex¬ 
ity  of  MLBs  grows  with  layer  count.  New  technology  will  help 
the  fabricator  to  manage  it.  Ginsberg,  Gerry,  Component  Data 
Associates,  Lafayette  Hill,  Pa.  EP&P,  August  1990  supplement, 
pg  49. 


Special  Materials  Help  Manufacturers  Tackle  ESD.  A  variety  of 
materials  can  help  control  electrostatic  discharge.  These  guide¬ 
lines  help  to  select  what’s  available.  Watson,  Don;  Kolyer,  Dr. 
John,  Rockwell  International,  Autonetics  Div.,  Anaheim,  Calif 
EP&P,  May  1990,  pg.  72. 


Setting  Up  An  Automatic  Optical  Inspection  Department.  Con¬ 
sider  these  factors  before  you  pruchase  your  equipment.  Ino, 


a 


Process  Benefits  of  Edge  Conveying  with  Product  Support  During 
Reflow.  A  product  support  apparatus  helps  eliminate  board  sag¬ 
ging  on  edge  conveyors  during  reflow  soldering.  Hill,  Barrie; 
Hasko,  Tim,  ETS  Energy  Technology  Systems,  Inc.,  Plymouth, 
Minn.  SMT,  September  1990,  pg.  61. 
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The  Next  Generation  of  AOI.  Three  vendors  discuss  their  vision 
of  the  future.  Zwern,  Arthur;  Doyle,  Keith;  Gilutz,  Hanan,  KLA 
Instrument  Corp.,  Jan  Jose,  Calif.,  Lloyd  Doyle,  Ltd.,  Walton-on- 
Thames,  England,  Orbot  Systems,  Ltd.,  Yavnch,  Israel.  PCF,  Sep¬ 
tember  1990,  pg.  88. 

Controlling  ESD  with  Partitions.  A  new  type  of  packaging  for 
high-volume  manufacturing  meets  all  ESD  requirements  at  a  low 
cost  and  is  labor  effective.  Plaster,  Jeffrey,  Delco  Electronics, 
Kokomo,  Ind.  EP&P,  November  1990,  pg.  84. 

Assembly  Tooling  and  Fixtures 

Smart  Feeders  Prevent  Placement  Errors.  How  to  improve  assem¬ 
bly  security  in  SMT.  Black,  Jr.,  Robert  J.,  President;  Dill,  Andreas, 
Development  Mgr.;  and  Breitschmid,  Toni,  Software  Mgr.,  Ze- 
vatech,  Inc.,  Switzerland.  CM,  January  1990,  pg.  66. 

Versatile  Tool  Aids  Unisys’  Development  Projects.  A  form  and 
trim  tool  assist  low  volume  mixed  technology  board  production. 
Hodson,  Tim,  Electronic  Packaging  &  Production,  EP&P,  Novem¬ 
ber  1990,  pg.  87. 

Screen  Printing  Equipment,  Accessories 

The  Fine-Pitch  Screen-Printing  Process.  Taking  on  tighter  toler¬ 
ances  for  fine-pitch  solder  deposition.  Freeman,  Gary,  MPM  Corp., 
Franklin,  Mass.  CM,  January  1990,  pg.  50. 

A  Picture  of  Paste-Printing.  One  user’s  sketch  of  printing  solder 
paste  on  fine  pitch.  Fteiberger,  Richard,  Director  of  Operations, 
ICl  Array  Technology,  San  Jose,  Calif.  CM,  January  1990,  pg.  56. 

How  Accurate  is  Accurate?  Defining  accuracy  in  solder-paste 
printing.  Squibb,  Firank  N.;  Engineering  Director,  DEK  Printing 
Machines  Ltd.,  Weymouth,  England.  CM,  January  1990,  pg.  60. 

Unisys  Systems  Manufacturing  Wins  Electronics  Factory  Automa¬ 
tion  Honor.  CIM  efforts  help  printed  circuit  board  assembly  facil¬ 
ity  win  award  from  EP&P  and  Electronic  Business.  Krukowski, 
John,  Associate  Editor,  Electronic  Packaging  &  Production,  EP&P, 
February  1990,  pg.  161. 

SMT  Applications:  Vacuum  Fluorescent  Display  Manufacturer 
Improves  Surface  Mount  Production  With  New  Vision  Equipment. 
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to  implement  practical  programs.  Elias,  Ira  G.,  MPM  Corp.,  Fran¬ 
klin,  Mass.  SMT,  September  1990,  pg.  20. 
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Stencil/Screen  Cleaning  Techniques  for  the  1990s.  Surface  finish 
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Solder  Paste  for  Fine  Pitch  Components.  Reliable  SMT  reflow 
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ber  of  passes  to  profile  a  solder  reflow  system.  Kazmierowicz, 
Philip  C.,  KIC  Oven  Profiling,  Wildomar,  Calif.  SMT,  February 
1990,  pg.  61. 
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Robots  on  the  Assembly  Line.  Having  evolved  into  highly  sophisti¬ 
cated  PCB  assembly  systems,  robots  cost-effectively  compete  with 
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Robots  on  the  Assembly  Line.  Having  evolved  into  highly  sophisti¬ 
cated  PCB  assembly  systems,  robots  cost-effectively  compete  with 
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lines  help  to  select  what’s  available.  Watson,  Don;  Kolyer,  Dr. 
John,  Rockwell  International,  Autonetics  Div.,  Anaheim,  Calif. 
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better  understand  your  wave  solder  defects.  Keeler,  Robert,  Senior 
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mum  mix  of  components  for  any  SMT  design  that  allows  produc¬ 
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monly  identified  with  SMT  will  come  home  to  roost  if  a  company’s 
manufacturing  strategy  is  not  properly  phased  into  the  SMT  proc¬ 
ess.  Kratz,  John,  NTCM,  Northampton  Community  College,  Bethe- 
lehem.  Pa.  SMT,  July  1990,  pg.  34. 
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No-Clean  Solder  Pastes:  A  Viable  Alternative?  Views  from  four 
companies  considering  no  clean  solder  pastes.  Bercovitz,  Janet; 
Fox,  Sandra,  Technology  Forecaster,  Berkeley,  Calif.  CM,  July 
1990,  pg.  39. 
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Ohio.  EP&P,  November  1990  supplement,  pg.  63. 
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November  1990,  pg.  60. 

Manual  Soldering  Equipment 

Soldering  Irons  for  Production.  Soldering  irons  today  are  built 
to  handle  the  high  thermal  loads  of  multilayers,  tight  geometries 
in  fine  pitch  SMT,  and  heavy  demands  of  Mil-Std-2000.  Keeler, 
Robert,  Senior  Editor,  Electronic  Packaging  &  Production,  EP&P, 
January  1990,  pg.  44. 

SMT  Applications;  Self  Regulating  Heater  Technology  Improves 
Solder  Success.  Solder  system  makes  rework  and  repair  more 
efficient.  Metcal,  Inc.,  Menlo  Park.  Calif.  SMT,  January  1990,  pg. 
57. 

Soldering  Down  to  a  Science  (Part  I).  A  scientific  method  for 
developing  a  hand-soldering  process.  Fredrickson,  Michael  D. 
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Electronics  Manufacturing  Productivity  Facility,  Ridgecrest,  Calif. 
CM,  January  1990,  pg.  76. 

Soldering  System  Increases  Efficiency  at  Motorola.  A  self¬ 
regulating  solder  system  helps  sensor  division  improve  productiv¬ 
ity  and  turnaround.  Hodson,  Tim,  Electronic  Packaging  &  Produc¬ 
tion,  EP&P,  February  1990,  pg.  146. 

Obtaining  and  Preserving  Solderability  of  PC  Boards.  Key  soldera- 
bility  issues  include  finishes,  protective  coatings,  board  storage, 
restoring  solderability  and  inspection.  Manko,  Howard  H.,  Manko 
Associates,  Teaneck,  N.J.  EP&P,  February  1990,  pg.  78. 

An  Overview  of  Mil-Std-2000.  The  influence  and  impact  of  DoD- 
2000  and  Mil-Std-2000  are  discussed.  Miller,  Daniel  P.,  Managing 
Editor,  Surface  Mount  Technology,  SMT,  February  1990,  pg.  63. 

Soldering  Down  to  a  Science.  Finding  a  soldering  iron’s  potential 
to  cause  electrical  overstress.  Frederickson,  Michael  D.,  Electron¬ 
ics  Mfg.  Productivity  Facility,  Ridgecrest,  Calif.  CM,  February 
1990,  pg.  78. 

No-Clean  Fluxes  Are  a  Viable  Alternative  to  CFC  Cleaning.  No¬ 
clean  fluxes  may  be  the  alternative  for  PCB  manufacturers  in  the 
90s.  For  those  manufacturers,  work  must  begin  now.  Kocka,  David 
C.,  M.E.  Lorain  Products-Reliance  Comm/TEC,  Lorain,  Ohio. 
EP&P,  June  1990,  pg.  95. 

Fine  Pitch  Soldering  Defects.  Samsami,  Darius,  Electronic  Packag¬ 
ing  &  Production,  EP&P,  November  1990,  pg.  35. 

Safe  Repair  of  Surface  Mount  Assemblies.  Operator  training, 
proper  tool  selection  and  an  understanding  of  the  process  are 
essential  in  the  removal/replacement  of  SMDs.  Abbagnaro,  Lou, 
Pace  Inc.,  Laurel,  Md.  EP&P,  November  1990  supplement,  pg.  54. 

Assembled  Board  Inspection/ 

Text  Instruments,  Systems 

Design  for  Testability  for  In-Circuit  Test.  In-circuit  test  must  be 
evaluated  against  other  test  options  to  determine  the  most  cost- 
effective  strategy.  Johnson,  Ken,  Testech,  Ltd.,  Geneva,  Ill.  SMT, 
February  1990,  pg.  23. 

Impact  of  SMT  of  Board  Test;  A  Systems  Perspective.  The  impact 
of  SMT  on  testing  includes  such  considerations  as  design,  procure¬ 
ment,  assembly,  and  data  collection.  Rapier,  Mark  L.,  Texas  In¬ 
struments  Inc.,  Austin,  Texas.  SMT,  February  1990,  pg.  29. 

Fine  Pitch  Assembly  Techniques.  The  various  aspects  of  FPT  and 
the  tradeoffs  between  manufacturing  must  be  understood  before 
the  technology  can  be  implemented.  Hutchins,  Charles  L.,  Hutch¬ 
ins  and  Associates,  Raleigh,  N.C.  SMT,  March  1990,  pg.  18. 

Real-Time  x-Ray  Technology  Takes  on  the  Fine  Pitch  Challenge. 
Real-time  x-ray  systems  can  be  used  to  verify  populated  surface 
mount  boards.  Groezinger,  John;  Nameth  Richard,  Nicolet  Instru¬ 
ment  Corp.,  Madison,  Wise.  SMT,  March  1990,  pg.  32. 

Shopping  for  Automated  Solder  Joint  Inspection  Systems.  Before 
approaching  vendors,  carefully  define  your  inspection  needs  in 
terms  of  your  manufacturing  profile,  then  ready  a  list  of  tough 
questions.  Keeler,  Robert,  Senior  Editor,  Electronic  Packaging  & 
Production,  EP&P,  March  1990,  pg.  62. 

Critical  Connections.  The  implications  of  solder  quality.  Stroebel, 
Thomas  W.;  Green,  Michael,  IRT  Corp.,  San  Diego,  Calif.  CM, 
March  1990,  pg.  80. 


Inspect  for  Success.  Using  automatic  inspection  for  process  con¬ 
trol.  Rieley,  Richard  V.,  Vanzetti  Systems,  Stoughton,  Mass.  CM, 
March  1990,  pg.  85. 

The  ESD  Control  Process  is  a  Tool  for  Managing  Quality.  ESD 
Control  Programs  follow  the  Total  Quality  Management  philoso¬ 
phy.  Brown,  Lonnie;  Burns,  Dan,  Smith  Brown  &  Associates,  Glen¬ 
dale,  Calif.  EP&P,  April  1990,  pg.  50. 

Fine-Pitch  Fixturing.  Alternatives  for  SMT  and  FPT  test  fixtures. 
Hroundas,  George;  Creeden,  Joseph  M.,  Consultant,  TYace  Instru¬ 
ments,  Canoga  Park,  Calif.  CM,  April  1990,  pg.  80. 

Keeping  an  Eye  on  Inspection.  A  survey  of  microscopes.  Kiernan, 
Terry,  Assistant  Editor,  Circuits  Manufacturing,  CM,  May  1990, 
pg.  42. 

Tackling  Process  Control  from  the  Beginning  Aids  SMT  Produc¬ 
tion.  Surface  mount  production  demands  quality,  reliability  and 
flexibility.  Hodson,  Tim,  Electronic  Packaging  &  Production, 
EP&P,  May  1990,  pg.  91. 

Monitoring  ESD  in  the  Production  Workplace.  Prevention  and 
monitoring  of  electrostatic  charges  in  the  work  area  helps  assure 
a  hazard-free  environment  for  sensitive  electronic  components. 
Bhar,  Tarak  Nath,  University  of  the  District  of  Columbia,  Wash¬ 
ington,  D.C.,  EP&P,  June  1990,  pg.  74. 

Keys  to  the  Coming  TAB  Technology  Wave:  Testability  and  Reli¬ 
ability.  TAB  offers  performance  and  testing  advantages.  Scott, 
Richard  B.,  3M  Microinterconnect  Systems,  Austin,  Texas.  SMT, 
June  1990,  pg.  15. 

SMT  Solder  Process  Control.  Survival  of  the  fittest.  Corey,  Robert 
L.,  President,  Four  Pi  Systems,  Rancho  Bernardo,  Calif.  CM,  July 
1990,  pg.  19. 

Achieving  High  Sigmas  and  High  ROIs.  Picking  the  right  inspec¬ 
tion  technique  at  the  best  price.  Brinton,  James  B.,  Contributing 
Editor,  Circuits  Manufacturing,  CM,  July  1990,  pg.  24. 

Defects  in  Wave  Soldered  Through-Hole  Connections.  A  sampling 
of  the  thinking  of  industry  experts  is  presented  here  to  help  you 
better  understand  your  wave  solder  defects.  Keeler,  Robert,  Senior 
Editor,  Electronic  Packaging  &  Production,  EP&P,  July  1990,  pg.  52. 


No-Clean  Processes.  An  outline  of  testing  procedures  for  through 
hole,  surface  mount  and  fine  pitch.  Brox,  Murray;  Szymanowski, 
Sr.,  Richard,  Northern  Telecom  Inc.  CM,  September  1990,  pg.  61. 


Fine  Pitch  Soldering  Defects.  Samsami,  Darius,  Electronic  Packag¬ 
ing  &  Production,  EP&P,  November  1990,  pg.  35. 


SMT  Reliahility  for  Space  Flight  Applications.  SMT  designs  in 
spacecraft  are  faced  with  unique  challenges.  Obtaining  benefits 
depends  on  tests  to  validate  designs  for  the  risks  ahead.  Evans, 
John  W.;  Chemkoff,  Harry;  Engelmaier,  Werner,  Unisys,  Green- 
belt,  Md.,  Vail  Research  &  Tech.,  Greenbelt,  Md.,  Engelmaier  As¬ 
sociates  Inc.,  Mendham,  N.J.,  SMT,  November  1990,  pg.  24. 

Designed-In  Reliahility.  An  SMT  panel  of  distinguished  working 
engineers  discuss  the  nature  of  a  reliable  solder  joint,  its  metal¬ 
lurgy,  how  it  may  be  tested  and  the  role  of  inspection.  Stout, 
Gail,  Associate  Publisher,  Surface  Mount  Technology,  SMT,  No¬ 
vember  1990,  pg.  38. 
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Rework/Repair  Equipment,  Supplies 


Production  Workstations,  Accessories,  Supplies 


Essentials  of  Advanced  Rework  for  Fine  Pitch  Devices  and  Multi¬ 
layer  Boards.  Techniques  for  rework  are  examined.  Martel,  Mi¬ 
chael  L.,  Conceptronic  Inc.,  Exeter  N.H.  SMT,  January  1990,  pg.  22. 

Considerations  in  Surface  Mount  Rework/Repair  Equipment.  En¬ 
gineers  do  not  want  to  admit  to  rework,  but  it  is  part  of  the 
assembly  process  that  must  be  dealt  with.  D’Andreti,  Lino,  Vitron- 
ics  Corp.  Newmarket,  N.H.  SMT,  January  1990,  pg.  41. 


Options  in  Fine  Pitch  Rework.  Fine-Pitch  placement:  A  look  of 
alternative  placement.  Heath,  Brad  A.,  American  Microelectron¬ 
ics,  Inc.,  Austin,  Texas.  CM,  February  1990,  pg.  48. 

First  Aid  for  Repetitive  Motion  Injuries.  A  Hewlett-Packard  board 
shop  pooled  its  resources  to  address  injuries  among  assembly 
workers.  Randolph,  TVavis  M.,  Symbiote,  Inc.,  Holland,  Mich. 
EP&P,  April  1990,  pg.  70. 


SMT  Applications;  Self  Regulating  Heater  Technology  Improves 
Solder  Success.  Solder  system  enhances  rework  and  repair.  Met- 
cal,  Inc.,  Menlo  Park,  Calif.  SMT,  lanuary  1990,  pg.  57. 

Soldering  System  Increases  Efficiency  at  Motorola.  A  self¬ 
regulating  solder  system  helps  sensor  division  improve  productiv¬ 
ity  and  turnaround.  Hodson,  Tim,  Electronic  Packaging  &  Produc¬ 
tion,  EP&P,  February  1990,  pg.  146. 

How  to  Replace  Damaged  Surface  Mount  Pads.  Remove-and- 
replace  systems  use  hot  air,  hot  bars  or  IR  to  reflow  solder  to 
remove  or  replace  components.  Ferry,  Jeff,  Circuit  Repair  Corp., 
Rowley,  Mass.  SMT,  February  1990,  pg.  39. 

Reworking  Assembled  Printed  Circuit  Boards.  Faulty  components 
are  easily  removed  and  replaced  by  today’s  rework  tools.  But 
care  is  required  to  avoid  board  damage.  Markstein,  Howard  W., 
Western  Editor,  Electronic  Packaging  &  Production,  EP&P,  April 
1990,  pg.  75. 

Rework  at  its  Worst;  Fine-Pitch  Devices  and  MLBs.  Essentials  for 
setting  up  a  process  for  advanced  rework.  Martel,  Michael  L., 
Conceptronic  Inc.,  Exeter,  N.H.  CM,  April  1990,  pg.  70. 

Direct  Power  Rework.  Self-regulating  the  desoldering  process. 
James,  Steve,  Metcal  Inc.,  Menlo  Park,  Calif.  CM,  May  1990,  pg.  66. 

SMT  Rework  Roundup.  Equipment  features  and  fine  points  to 
suit  d  ifferent  comptonent  types,  board  sizes,  and  user  needs.  Kier- 
nan,  Terry,  Assistant  Editor,  Circuits  Manufacturing,  CM,  August 
1990,  pg.  25. 

IR  Focuses  on  Rework.  If  it’s  good  enough  for  reflow,  it’s  good 
enough  for  rework.  Clerici,  Thomas;  Gigg,  Roger;  Miller,  Gary  F., 
Ismeca  U.S.A.,  Carlsbad,  Calif.,  Surrey,  Redhill,  England  UK.  CM, 
August  1990,  pg.  46. 

A  Repair  Method  for  Solder  Reflow  TAB  OLB.  Using  TAB  requires 
high  yields  and  the  capability  to  replace  defective  devices.  Ber¬ 
tram,  Michael  J.,  Microelectronics  and  Computer  Technology 
Corp.  (MCC),  Austin,  Texas.  SMT,  August  1990,  pg.  63. 

A  Case  History  of  SMT  at  Datamedia  Corporation.  Company  es¬ 
tablished  an  automated  SMT  placing  2,500  components  per  hour. 
Bloom,  Barry,  Datamedia  Corp.,  Pennsauken,  N.J.  SMT,  September 
1990,  pg.  32. 

Flexible  Rework  and  Repair  System  Helps  Keep  Contract  Manu¬ 
facturer  Competitive.  A  component  placement  system  handles 
large  component  range  without  a  large  cost.  Hodson,  Tim,  Elec¬ 
tronic  Packaging  &  Production,  EP&P,  October  1990,  pg.  89. 


Safe  Repair  of  Surface  Mount  Assemblies.  Operator  training,  se¬ 
lection  of  the  proper  tools  and  an  understanding  of  the  process 
are  essential  in  the  removal/replacement  of  SMDs.  Abbagnaro, 
Lou,  Pace  Inc.,  Laurel,  Md.  EP&P,  November  1990  supplement, 
pg.  54. 


Special  Materials  Help  Manufacturers  Tackle  ESD.  A  variety  of  j 
materials  can  help  control  electrostatic  discharge.  These  guide¬ 
lines  help  to  select  what’s  available.  Watson,  Don;  Kolyer,  Dr. 
John,  Rockwell  International,  Autonetics  Div.,  Anaheim,  Calif. 
EP&P,  May  1990,  pg.  72. 

Monitoring  ESD  in  the  Production  Workplace.  Prevention  and  I 
monitoring  of  electrostatic  charges  in  the  work  area  helps  assure  I 
a  hazard-free  environment  for  sensitive  electronic  components.  ! 
Bhar,  Tarak  Nath,  University  of  the  District  of  Columbia,  Wash-  1 
ington,  D.C.,  EP&P,  June  1990,  pg.  74.  I 

Eliminating  ESD  in  the  WoHcstation.  Delicate  electronic  circuitry 
offers  new  challenges  in  controlling  ESD  at  the  workstation. 
Carlton,  David,  Kewaunee  Scientific  Corp.,  Lockhart,  Texas, 
EP&P,  November  1990,  pg.  78. 

Services:  Fabrication,  Assembly,  Packaging,  Testing 

Long-Distance  Phototooling.  Service  bureau  sets  up  shop  in  Far 
East.  Meyers,  Robert  L.,  Technical  Director,  Kingary,  Ltd.,  Aber-  j 
deen,  Hong  Kong.  PCF,  January  1990,  pg.  78. 

Customer  Partnerships;  The  Key  to  the  PCB  Manufacturer's  Fu¬ 
ture.  The  manufacturer’s  involvement  in  the  concept  and  design 
stages  will  be  a  crucial  element  of  success.  Ernst  Uhlmann,  Chair¬ 
man  of  the  Board,  Fela  Holding  A.G.,  Thurndorf,  Switzerland. 
PCF,  January  1990,  pg.  52. 

Solder  Masking  at  your  Service.  A  look  at  who  offers  what  in 
solder-mask  services.  Kiernan,  Terry,  Contributing  Editor,  Cir¬ 
cuits  Manufacturing,  CM,  February  1990,  pg.  62. 

In  Search  of  the  Ideal  SMT  Subcontractor.  Selecting  a  contract 
manufacturer  is  discussed.  Spilar,  Larry,  Keithley  Instruments, 
Cleveland,  Ohio.  SMT,  March  1990,  pg.  37. 

The  Benefits  of  Added  Value.  Creating  customer  loyalty,  deter¬ 
mining  customer  needs,  concern  about  customer  requirements. 
Beaulieu,  Dan,  Director  of  Marketing  and  Sales,  General  Circuits, 
Rochester,  N.Y.  PCF,  May  1990,  pg.  113. 

Automotive  Package  Size  Driven  by  Market  Demand.  Automotive  ; 
electronics  producers  are  concerned  with  space  conservation, 
manufacturability,  and  quality.  These  challenges  are  addressed 
by  companies  providing  component  design,  packaging,  manufac¬ 
turing  and  testing  services.  Mellinger,  Edward  M.;  Yuska,  Paul, 
Automotive  Div.,  Electronics  Div.,  The  Cherry  Corp.,  Waukegan, 
Ill.  EP&P,  June  1990,  pg.  56. 

Communicating  with  your  Customers  -  By  Modem,  Part  II.  Modem 
installation  and  bulletin  boards.  Walton,  Russell  W.,  owner,  Cali¬ 
fornia  Software  Systems,  PCF,  September  1990,  pg.  100. 

Assembly  Roundtable.  Three  contract  assemblers  share  their 
views  of  the  assembly  market  and  the  decade  of  challenge  that 
faces  our  industry.  Daniels,  Ron,  Editor,  Circuits  Manufacturing, 
CM,  September  1990,  pg.  90. 
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Controlling  ESD  with  Partitions.  A  new  type  of  packaging  for 
high-volume  manufacturing  meets  all  ESD  requirements  at  a  low 
cost  and  is  labor  effective.  Plaster,  Jeffrey,  Delco  Electronics, 
Kokomo,  Ind.  EP&P,  November  1990,  pg.  84. 

Large  Board  SMT  Placement  Solutions  Using  Contract  Manufac¬ 
turing.  A  viable  alternative  to  in-house  manufacturing  is  the  con¬ 
tract  manufacturer  which  offers  innovative  problem  solving  and 
flexible  manufacturing  solutions.  Merrithew,  Larry,  lEC  Electron¬ 
ics  Corp.  SMT,  November  1990,  pg.  46. 
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SMT  Forum;  Military  Surface  Mount  Applications.  Industry  rep¬ 
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guidelines  are  presented.  Petersen,  G.G.,  Weltek  International 
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are  in  the  electronics  industry.  Krukowski,  John,  Associate  Editor,  Martin  G.,  AMP  Inc.,  Harrisburg,  Pa.  SMT,  May  1990,  pg.  46. 
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Important  Considerations  for  Implementing  Statistical  Process 
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Vendor  Review  -  Optrotech  Ltd.,  Optrotech  Ltd,  Nes  Ziona,  Israel, 
Focus  on  Fabricators,  Collins  Printed  Circuits  Div.  of  Rockwell  PCF,  July  1990,  pg.  87. 

International  Avionics  Group.,  Collins  Printed  Circuits  Div.  of 

Rockwell  International  Avionics  Group,  Cedar  Rapids,  Iowa.  PC  SMT  in  Electronics:  A  Market  and  Industry  Overview  for  the 
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Focus  on  Fabricators,  Continental  Circuits,  Inc.  Continental  Cir- 
Vendor  Review  II  -  CMI  International.  CMl  International,  Elk  cuits  is  a  medium-to-high  volume  producer  of  PCBs.  Continental 

Grove  Village,  Ill.  PCF,  February  1990,  pg.  171.  Circuits,  Inc.,  Orlando,  Fla.  PCF,  August  1990,  pg.  96. 
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man  Kodak  Company,  Rochester,  N.Y.  PCF,  March  1990,  pg.  100. 

SPC  Techniques  to  Improve  Automated  Screen  Printing.  Ad- 
Focus  on  Fabricators,  General  Circuits  Inc.  Engineering  and  vances  in  screen  printing  have  made  it  possible  for  the  SPC  staff 
manufacturing  currently  work  hand-in-hand  to  meet  even  the  to  implement  practical  programs.  Elias,  Ira  G.,  MPM  Corp.,  Flran- 
most  demanding  delivery  schedules.  General  Circuits  Inc.,  Roch-  klin.  Mass.  SMT,  September  1990,  pg.  20. 
ester,  N.Y.  PCF,  March  1990,  pg.  105. 

Multichip  Module  Forum  (Part  II).  Industry  representatives  dis- 
In  Search  of  the  Ideal  SMT  Subcontractor.  Selecting  a  contract  cuss  MCMs.  Swichtenberg,  Bill,  Assistant  Editor,  Surface  Mount 
manufacturer  is  discussed.  Spilar,  Larry,  Keitbley  Instruments,  Technology,  SMT,  September  1990,  pg.  44. 

Cleveland,  Ohio.  SMT,  March  1990,  pg.  37. 

Material  Planning  Issues  in  Surface  Mount  Manufacturing.  Mate- 
Rigid-Flex:  Forming  the  Future.  Yesterday’s  niche  technology  be-  rial  planning  demands  flexibility  and  quick  reaction  times.  Th- 

comes  tomorrow’s  industry  cornerstone.  Dynaco  Corporation,  ompson,  Michael  C.,  MGV  Manufacturing,  Inc.,  Madison,  Ala. 
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